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DEDICATION 



TO the many practitioners of medicine 
and surgery who, during the past 
twenty yoars at the New York Post-Graduate 
Medical School and Hospital, have patiently 
followed the Author's attempts to simplify 
the teaching of hernia, this work is dedicated. 



PREFACE. 



The first appeal for aid by those afflicted with hernia, is 
usually made to the family physician. 

While the surgeon has plenty of literature to guide him 
in his part of the work, the i)hysician, upon whom many times 
the full responsibility of the case must rest, finds little practical 
aid from that source in any language. It is to the physician 
that this book is especially addressed, and if it fails to furnish 
him useful suggestions regarding the diagnosis and treatment 
of adominal hernia, tlien certainly it will have fallen far short 
of its intent. 

The author's severest critic will scarcely accuse him either 
of writing a lx)ok too early in his i)rofessi()nal career, or of 
compiling one from the experience of others. Many authors 
have been consulted, and (juoted with credit, Imt the funda- 
mental part of the work is based w^m personal experience, 
and the illustrations are largely from photograi)hs of patients 
under treatment. 

The author realizes his liability to criticism for omitting 
mention of other forms of oi)eration, jxipular, perhaps, in the 
country of their origin: but he justifies himself in the fact that 
they have not shown the success, that has followed the use of 
those here given. Furthermore he has tried to make clear the 
principles involved in curative measures rather than to suggest 
any special method. 

Acknowledgment of obligations to many friends is freely 
given, esi)ecially the following who willingly granted the use 
of original drawings which are a valuable addition to the text: 
Dr. W. S. Halsted, Baltimore: Dr. W. J. Mayo, Rochester, 
Minn.: Dr. William S. Bainbridge, New York: Dr. Charles 
N. Dowd, New York; Dr. A. E. Halstead, Chicago; Dr. 
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W. Jay Seaver, New Haven ; Dr. Samuel W. Kelly, of Cleve 
land, and to Professor Julius A. Becker for special dissection 
from which Mr. K. K. Bosse has drawn some of the anatom 
ical plates, and to Dr. Alfred M. Hellman for compiling th< 
index. 

Manufacturers of appliances for the relief of hernia have^ 
allowed the publishers to draw freely upon them for electro- 
types, with which to illustrate different forms of trusses, and 
the author wishes to thank in this public manner, Wm. H. 
Horn & Bro., The J. Ell wood Lee Co.. Chesterman & Streeter, 
and his brother Mr. G. J. De Garrao. 
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ABDOMINAL HERNIA 

ITS 

DIAGNOSIS AND TREATMENT. 



CHAPTER I. 



INTRODUCTION. 



Definition. — Hernia is the protrusion from a cavity, of 
any of its natural C(Mitents ; as hernia of the brain from the 
cranial cavity, or hernia of the lung from the cavity of the 
chest. Abdominal hernia is, therefore, the protrusion through 
the retaining wall of any of the enclosed viscera. This gen* 
erally occurs at some point in the muscular wall that is weak- 
ened by the transmission of nerves and blood vessels, at points 
congenitally defective, or through muscular parts that have 
been previously lacerated or incised. 

The word '' Rupture J' so commonly used to denote a con- 
dition of hernia, will be. as far as possible, avoided in this 
work, as it leads to an erroneous impression of what actually 
occurs. In the early ages this term was applied under 
the supposition that there was actual rupture of the peri- 
toneum. It is now well known that there is rarely laceration 
of tissue. Hernia results, in ahnost everv instance, from the 
gradual stretching of tissue and escape of the abdominal con- 
tents, cither into a preformed (congenital) sac. or by the 
formation of a sac (acquired) from the peritoneal lining of 
the abdomen. 

Abdominal hernine derive their names from the part of 
the abdominal wall through which they pass. The terms 
in^ninaL femoral, or umbilical, denote at once their place of 

2 17 



18 ABDOMINAL HERNIA. 

escape, the exception to this being ventral hernia, which may 
occur at any point in the anterior abdominal wall other than in 
the regions named. As ventral hernia occurs at points in the 
muscular wall so strong as ordinarily to resist hernial protru- 
sion, it follows tliat when it does occur, it is either due to some 
congenital defect or is the result of some injury, such as a 
stab wound or a cutting operation. Extreme distension of the 
abdomen may also result in such separation of its aponeurotic 
fibres as to allow of protrusion. 

A little more than 73 per cent, of all herniae are of the 
inguinal type. Next in frequency is femoral hernia, with 18 
per cent., and third, umbilical hernia with^bout 8^ per cent. 
This leaves about i per cent, for all of the rarer forms. 

The individual may have a single hernia or multiple 
herniae. It is not uncommon to find inguinal and umbilical, or 
inguinal and femoral herniae in the same subject. 

The type, or form, of hernia is notably influenced by sex, 
as shown by the following comparison : 

Male: Inguinal, 96.33 per cent.; femoral, 2.53 per cent.; 
umbilical, 1.14 per cent. 

Female: Inguinal, 50 per cent.; femoral, 33.15 per cent; 
umbilical, 15.9 per cent. 

That age has a decided influence on the occurrence of 
hernia is shown by the exhaustive studies of Paul Berger. His 
tables show 19.6 cases to 1,000 individuals in the first year of 
life, and drops to 4.2 per 1,000 in the second year; then there 
is a gradual decline up to the twentieth year when only 0.88 is 
found. From this time on to the seventy-fifth year the in- 
crease of proportion is constant, reaching at this age its highest 
point, 24.20 per 1,000 individuals. 

Hernia consists of the sac and its contents ; the sac being 
formed from peritoneum, the lining membrane of the ab- 
dominal cavit)'. It may be formed at the time of the first pro- 
trusion and is then termed an acquired sac. As will be demon- 
strated later, a congenital sac may have existed long before the 
protrusion of the hernia, by the persistence of a pouch of 
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INTRODUCTION. 19 

peritoneum {Tunica Vaginalis) which normally should have 
been obliterated at, or shortly after, birth. 

The sac consists of its body, or the expanded portion, 
which contains the bulk of the protrusion ; the neck, which is 
the constricted part running through the muscular wall ; and its 

I mouth, the aperture of communication with the peritoneal 

' cavity. 

I The acquired sac on first protruding, may be free from 

adhesions, and reducible, but readily becomes attached to sur- 
rounding tissues and from that time is irreducible. It then fur- 
nishes a permanent, moist, serous lining to the canal through 
which it protrudes. 

Hernia of the bladder, of the caecum and sigmoid flexure, 
may occur without a true hernial sac. The anterior bladder 

\ wall is not covered by peritoneum, and it may form the actual 

protrusion in inguinal hernia. If the protrusion is of fairly 

^v large size, it will also drag that part of the organ into the canal 

that is covered by peritoneum, when both bladder and ab- 
dominal contents will be found. This same condition exists in 
sigmoid and caecal hernia, except that in these the peritoneum 
covers the anterior wall of the g^t and the posterior wall is 
dragged down without this covering. 

Following previous operations where the peritoneum has 
for some reason failed to unite, there may be protrusion imme- 
diately beneath the skin without sac formation. This is most 
frequently met with in ventral hernia following laparotomy, 
but I have found in one instance this condition existing in a 
recurrent inguinal hernia. It was quite evident that the 
previous operator had either failed to Ugate the neck of the 
sac properly, or what is more likely, the ligature had slipped 
off, and both omentum and intestine were in contact with 
scrotal tissue. 

The contents of a sac may be either omentum, intestine, or 
in fact any of the movable contents of the abdomen. In some 
rare cases even those organs that are not ordinarily considered 
movable, as the kidney or a part of the liver, have been 
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found in the hernial sac. The contents of a sac may be freely 
reducible, or its reduction may be prevented by the gjeat size 
of the mass and the smallness of the neck of the sac, or from 
adhesions of the protruding mass to the inner sides of the sac; 
also by the formation of fibrous bands which transverse the 
sac in different directions. 

Omentum and small intestine are most frequently found 
in the hernial sac ; next in frequency, in about the order named, 
will be found the sigmoid flexure, caecum and transverse colon. 
The bladder may also protrude into an inguinal hernia sac, but 
is more frequently found without i>eritoneal covering. 

The term entcrocele refers to hernia, the contents of which 
is exclusively intestine, epiplocde to one containing omentum, 
and the use of the words combined, as entero-cpiploccle, to one 
containing both intestine and omentum. While these are in 
some instances convenient terms, they will be avoided in this 
work on the ground that multiplicity of names adds to the con- 
fusion of the subject. 

SURGICAL ANATOMY OF THE INGUINAL 

REGION. 

The lower lateral third of the abdominal wall, known as 
the inguinal region, is an irregularly shaped triangle. Roughly, 
its outer boundary is Poupart's ligament, its inner boundary 
the median line of the body, and its upper boundary an im- 
aginary transverse line from the crest of the ilium to the 
median line. The anatomy of this triangle, although the 
region is comparatively small and easy of access, has proven 
one of the most difficult to comprehend and teach of any con- 
nected with the muscular system. 

The author assumes that his reader has already acquired 
an anatomical education from works upon the subject and from 
practical demonstration upon the cadaver, therefore, the 
anatomy here given is merely to refresh his mental picture of 
the parts. If the picture is presented from a different view to 
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that which he is accustomed, and minus some of its technical 
details, it may be even clearer in outline, in which case the 
object sought will have been fully accomplished. 

Immediately beneath the skin of this region we come upon 
the two layers of superficial fascia. These layers contain a 
deposit of fat of variable thickness according to the condition 



Fig. I 









Showing: position of superficial vessels (size exaggerated), i. Superficial branch of ex- 
ternal pudic artery, a, Superficial epigastric artery. Both are in deep layer of superficial 
fascia and are divided in hernia operations. 3, Circumflex iliac artery. Not usually divided. 



of the patient. In operating it will happen many times that 
the dividing line between the two layers is not discovered, but 
occasionally it is so well defined as to mislead the operator 
into the belief that he has already reached the aponeurosis of 
the external oblique muscle. The only surgical importance 
connected with this fascia is that the deep layer contains two 
sets of vessels that are usually cut in the first incision in hernia 
operations (fig. i). 
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These arteries both come from the Eemoral space and are 
first, the superficial epigastric, crossing Pouparl's Hgament at 
its middle third and passing- on upwards over the internal ring 
towards the umbilicus. Second, a superficial branch of the 
external piidic, leaving the femoral space and passing up di- 
rectly over the external abdominal ring, and arching over to 

FlC. a. 




the root of the penis. These vessels are not important in size 
but may require ligation at time of operation. 

Beneath this fascia we find the aponeurosis of the external 
oblique muscle which is easily distinguished by its glistening 
surface and from the fact that its fibres run obliquely tlown- 
ward towards the public bone (fig. 2). In operations for 
hernia the fleshy part of the external oblique muscle is seldom 
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seen. The fibres of the aponeurosis are bound together by the 
overlying iniercolumnar fascia, which is tendonous in char- 
acter and furnishes strong protection to the upper angle of the 
external abdominal ring, by arching across from one pillar to 
another. In opening down to the external abdominal ring, it 
frequently obscures the upper angle of that aperture and pre- 
vents the easy passage of the director under the aponeurosis, 
until it has been scraped away with some blunt instrument. The 
cord receives this fascia as its last covering as it comes out 
between the pillars of the external ring. 

The aponeurosis of the external oblique muscle is a thin, 
but very tough, inelastic tendon, which splits easily in the 
direction of the fibres, especially after the intercolumnar fascia 
is cut, but furnishes one of the most important parts of the 
retaining wall of the abdomen. At its lower border it is re- 
flected back under the abdominal wall forming Ponpart's liga- 
ment. This lower portion of the aponeurosis is attached to the 
anterior superior iliac spine above, and to the spine of the pubes 
below. Just above the pubic attachment there is a split in the 
fibres for the transmission of the spermatic cord in the male 
and round ligament in the female. This aperture is called the 
external abdominal ring. The term " ring,'' an unfortunate 
one, conveys the idea of a circular opening, when in reality it 
is triangular in shape. This name, however, has from long 
use become so firmly fixed in the medical mind that it would 
probably result in even more confusion to adopt any other. 
The base of this triangular opening is formed by the crest of 
the pubic bone, and its upper angle is prevented from splitting 
still higher in the aponeurosis by the intercolumnar fascia. The 
sides of the triangle are formed by the free split borders of the 
aponeurosis and are called the pillars of the ring. The ex- 
tcrnaU lower pillar, curves around in such a manner as to form 
a groove upon which the cord rests. The internal, superior 
pillar, passes over the cord to the crest of the pubic bone, 
to interlace in the median line with its fellow of the opposite 
side. On account of the cord being larger than the round liga- 
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nient, and to tlie fact lliat tlie testicle passes down through this 
opening, the external abdominal ring is considerably larger 
in the male than in the female. 

Ponpart's ligament, extending from the iliac spine to the 
spine of the pnbes. is also attached to the pubic Iwne at the 
pectineal bne for about one inch, forming Gimbemat's liga- 

Fin. 3. 




ment. The crural arch, beneath which emerges the femoral ves- 
sels, is formed by Poupart's ligament, intenial oblique and 
traiisT-crsalis muscles (figs. 3 and 4). All works on anatomy 
show these muscles, as shown in the accompanying cuts, nicely 
dissected one from the other. No such picture is presented on 
the operating table and for this reason the two muscles will be 
spoken of together. The lower border of the intertial oblique 
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IS attached to the outer half of Poupart's ligament, and the 
transversalis is attached to the same ligament immediately 
beneath it, but only M the outer third. Tlie fibres of both 
muscles are fleshy in character and arch up over the cord, the 
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transversalis even higher than the internal oblique, and then the 
two muscles Ijecoming blended into an aponeurotic structure. 
the conjoined tendon, pass down back of the cord and find 
insertion ii>the pectineal line of the os pubis. Here conjoined 
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tendon is exactly back of the external abdominal ring, and 
should furnish the most important barrier against the occur- 
rence of direct inguinal hernia. Some of the fibres pass towards 
the median line where it joins its fellow of the opposite side. 

The lower edges of these muscles are indistinguishable on 
the operating table, and are treated as one structure. Normally, 
the fibres of these muscles start from Poupart's ligament in 
front of the cord, and arching over close to it, descend back 
of the cord to the pubic bone. In many people this arch is 
abnormally high, and the insertion of the conjoined tendon is 
well towards the median line, leaving the muscular wall back of 
the cord very deficient throughout the whole length of the 
inguinal canal. 

At the time of descent of tlie testicle, through the canal, 
there is a covering taken from the lower edge of the internal 
oblique muscle which develops some muscular fibres, and is 
afterwards known as the crcmastcr muscle. This fascia, or 
muscle, frequently forms one of the coverings of a hernial sac. 
The muscle receives its blood supi)ly from the cremasteric 
artery, a branch of the e])i|i^astric, and its nerve supply from 
the genital branch of the genilo-crural nerve. Neither of these 
are ordinarily seen in operations for hernia. 

When the aponeurosis of the external obli(|ue muscle is 
first split and retracted, so that the canal is freely exposed, the 
ilio-inguinal nerve will usually be seen following closely 
the lower border of the internal oblicjue muscle. Hie ilio-hypo- 
gastric nerve will also frequently be seen a little higher on the 
surface of the same muscle. 

The rectus muscle should, perhaps, be mentioned here on 
account of its relation to the a])oneuroscs of the nuiscles just 
considei:ed. Tlie aponeuroses of all of the abdominal muscles 
below the umbilicus pass in front of the recti, leaving the 
posterior surface of the latter in contact with the transversalis 
fascia. The muscle is attached below to the pubic crest as far 
out as the pubic spine and doubtless afTords some protection to 
the external abdominal ring. 
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TRANSVERSALIS FASCIA OR EXTRA PERITONEAL SHEATH. 

This is immediately beneath the transversalis muscle and 
while in the upper part of the abdomen it is thin, in the inguinal 
region it is thicker and stronger. It gives the cord its first 
covering, the wfundibuliform fascia. It also forms one of the 
coverings of oblique inguinal hernia. 

In the transversalis fascia is situated the internal ab- 
dominal ring. This is a purely arbitrary term given to the 
beginning of the inguinal canal, as there is neither a ring nor 
an opening into the abdominal cavity proper. Immediately 
beneath this sheath, or fascia, crossing the canal at right angles 
just below the internal abdominal ring, is the deep epigastric 
axtery. In operations for hernia this important vessel is fre- 
quently hidden by the transversalis fascia and its location must 
be kept constantly in mind in order to avoid injury to it. This 
vessel and its accompanying two veins are embedded in the sub- 
peritoneal areolar tissue, lliis sheet of fat, between the trans- 
versalis fascia and the peritoneum, is of variable thickness in 
different individuals, and in the same individual at different 
times. It is verv abundant in the vicinitv of the cord, and is 
frequently an important factor in the production of hernia : ( i ) 
In its liability to the formation of lipomatous tumors which 
descend through the canal, dragging a process of peritoneum 
after them. (2) During violent muscular effort this fat may 
be forced into the canal, the point of least resistance, where it 
acts as a dilating wedge, stretching the tissues so that hernial 
protrusion readily follows. Beneath this subi)eritoneal fat we 
have the peritoneum, the lining membrane of the cavity of the 
abdomen. Furtlier attention will be given this imix)rtant 
structure when we have finished our consideration of the 
abdominal wall. 

Having reviewed briefly the structure of that part of tlie 
abdominal wall involved in iguinal hernia, let us clearly under- 
stand the inguinal canal through which most herni;c of this 
region descend. We have seen that the transversalis fascia 
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(or extra peritoneal sheath), where it envelops the cord as the 
infundibuliform. fascia, is really the internal abdominal ring 
and the beginning of the canal. From this point, deep in the 
abdominal wall, the canal runs parallel with Poupart's ligament 
obliquely towards the surface, coming out beneath the skin 
through the split in the external oblique known as the external 
abdominal ring. At birth these two rings are almost directly 
opposite each other, but on reaching adult life they have 
become separated by a distance of about one inch and a half. 
This change takes place rapidly in the early life of the child. 

The exact boundaries of the canal are somewhat difficult 
to understand, as in some instances the same structures form 
its outer boundary high up, its roof lower down, and its 
posterior border still lower. This remark applies to the lower 
border of the internal oblique and transversalis muscles. Its 
boundaries are perhaps better understood by following the 
steps of the operator rather than by following the classical 
methods of the dissector, even though not quite as accurate. 

After division of the skin and superficial fascia, and split- 
ting the aponeurosis of the external oblique muscle over the 
whole length of the canal, we find that this tendon has served 
as the principal part of the anterior wall. 

Arching over the cord, in front of the internal ring, will 
be found muscular fibres belonging to the internal oblique and 
transversalis muscles. For a distance of about three-quarters 
of an inch, from the internal ring down, these fleshy fibres form 
the anterior wall of the canal, the remainder of the distance 
being formed by the aponeurosis of the external oblique. The 
roof of the canal is principally formed by the lower border of 
the internal oblique and transversalis muscles; its floor by 
Poupart's ligament. 

Its posterior boundary, in its upper two-thirds, is formed 
by transversalis fascia, and the lower third by the conjoined 
tendon. My personal experience is, that in by far the greater 
number of cases operated upon for hernia, nothing is found 
back of the cord but transversalis fascia throughout the entire 
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length of the canal. Beneath this is the sub-peritoneal fat and 
the peritoneum. Embedded in the sub-peritoneal fat are the 
epigastric vessels, crossing the posterior wall of the canal at 
right angles about half an inch below the internal ring. The 
inguinal canal is occupied, normally, by the spermatic cord in 
the male and the round ligament in the female. In addition to 
these we frequently find the ilio-ingninal nerve, either following 
the surface of the cord or along the lower lx)rder of the internal 
oblique muscle. 

The spermatic cord, as it passes through the inguinal 
canal, receives the following coverings : ( i ) The infundibuli- 
form from the transversalis fascia. (2) The cremasteric fascia 
(or muscle) from the internal oblique. (3) The inter- 
columnar fascia from the external oblique, as it passes between 
the pillars of the external abdominal ring. 

DEEP EPIGASTRIC ARTERY. 

The relation of the deep epigastric artery to the inguinal 
canal is important. By the present methods of operating the 
artery is frequently exposed to accident, even though not 
always seen. It lies immediately back of the spermatic cord 
between the transversalis fascia and the peritoneum, and 
crosses the cord at an oblique angle just at the inner and lower 
border of the internal abdominal ring. It passes from the 
external iliac, its origin, just inside of Poupart's ligament, 
obliquely upwards to the sheath of the rectus muscle. It is 
usually accompanied by two veins. The close relation of the 
external iliac artery to the parts under consideration must 
always be borne in mind (see fig. 5). Although it is 
within the abdominal cavity, it is frequently in contact with the 
deep parts of the canal, and several accidents to this vessel 
during operations are known to me, and one has been pub- 
lished by an eminent operator. The other blood vessels of this 
region, outside of those forming the spermatic cord, are unim- 
portant from a surgical standpoint. 
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The ncrz'c supply to this region is by llie ilio-hypogaslric 
and ilio-inguinal from the upper lumbar ner\'es, and is purely 
sensory in character. These nerves are frequently seen when 
operating, just below the aponeurosis of the external oblique, 




and with a little care can be avoided, but their division 
is only attended by temporary loss of sensation over a small 
area of surface. 

Peritoneum. — We have constantly to deal with this struc- 
ture in hernia operations, as all hernial sacs are formed from 
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it, and it rarely happens that abdominal hernia occurs without 
peritoneal covering which becomes its sac. 

This serous membrane not only completely lines the 
abdomen, but entirely or partially envelopes every hollow organ 
contained in this cavity. Its surface is normally moist and 
shiny. It wraps itself completely about the small intestine and 
passes backwards to the spine, where it is attached as the 
mesentery. The mesentery gives to the intestine at least 
partial support ; in hernial protrusions, however, it may become 
not only enormously elongated, but so changed in character as 
seriously to interfere with operative procedures. The right 
segment of the mesentery is longer than the left, allowing of 
greater pressure from the intestine in the right liypogastric 
fossse. This may, in a measure, explain the greater number of 
hernias on the right side. The external inguinal fossa is at the 
outer side of the epigastric artery and immediately back of the 
internal ring. This is the deepest of the fossae, and that on 
the right is deeper than the one on the left, another reason for 
the more frequent occurrence of inguinal hernia on the right 
side. Herniae entering the external inguinal fossa and passing 
into the canal become oblique inguinal heniia. 

The fossa towards the median line from the epigastric 
artery, is the internal hypogastric fossa, and it is in this p(xket 
that direct inguinal hernia originates. In the relation of the 
protrusion of hernia to the epigastric artery originated the 
terms, external and internal inguinal hernia, the protrusion 
into the external fossa (oblique) being termed external, and that 
into the internal fossa (direct) internal hernia. The author has 
for many years avoided using these terms in his teaching, as 
they are confusing and misleading. Internal hernia? are be- 
lieved to be such as occur within the Ixxly, as hernia through 
the diaphragm into the chest cavity, or hernia through the 
foramen of Winslow. 

While any organ within the abdominal cavity may become 
involved in hernia, there is onlv one other stnicture that we 
shall consider in this part of the work, and that is the omentum. 
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1 the diagnosis and treat- 



Tliis forms a ratlier constant factor i: 
ment of hernia (fig. 6), 

The omentum hangs as a great, fatty apron between the 
abdominal contents and anterior miiscnlar wall, doubtless form- 
ing an important means of protection to the bowels from 
sudden changes of temperature, and against injury from blows 

Fig. 6. 




upon the abdominal surface. To those suffering from hernia, 
it is the source of much tronble, and necessarily much will be 
said about it in the pages to follow. 

It hangs in two sheets, or layers, each covered by peri- 
toneum, from the lower convex border of the stomach and 
from the transverse colon. Perhaps it would convev a clearer 
idea to say that it passes down to the pelvis from its attach- 
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ment to the stomach, is folded upon itself, and returns to the 
transverse colon. The space between is normally a shut sac, 
but frequently, owing to the delicate structure of the* omentum, 
openings into it will be found. Intestinal obstruction is some- 
times due to constriction of a loop of bowel in such an oi)ening. 
The two layers cannot always be distinguished; in fact, they 
seldom are when dealing with its lower part, but it must be 
remembered that they exist, as it not only happens that cysts 
may form between these layers, but intestine has slipped in 
between them, and in this position has been ligated with the 
omentum and actually cut away. 

The nerve supply to the omentum is poor, but its blood 
vessels are large and numerous. These vessels have very deli- 
cate walls, and as thev are not surrounded bv muscular fibre, 
there is no tendency to contract. A bleeding rein that perhaps 
would be of no importance elsewhere, in this structure might 
easily cause fatal lucmorrlioge. 

When omentum first protrudes in hernia it has all of its 
normal characteristics, but if allowed to protrude fre^juently, 
or remain in the hernial sac, it becomes hypertrophied, in- 
durated, nodular, and may then at times act as a foreign body 
if returned to the abdominal cavity. It no longer l)elongs 
within that cavity. Omentum allowed to lie in the hernial sac 
soon becomes adherent to its sides and forms the most com- 
mon type of irreducible hernia. 



CHAPTER II. 

DESCENT OF THE TESTICLE. 

A knowledge of the formation and descent of the testicle 
affords an insight into the cause and origin of many hemiae, 
especially in those that occur in early life, and it has direct 
bearing upon some of the complications which may arise during 
treatment. It is important, therefore, that we give this process 
careful consideration. 

The genital mass which is primarily formed just below the 
kidney and behind the peritoneum, begins its transit towards the 
pelvis, before it can be definitely stated whether it is to become 
ovary or testis. In the male tliis transition is not complete 
until it has passed through the abdominal wall to its natural 
abiding place in the scrotum. In the female the descent of the 
genital body is noniially to the pelvic cavity, where it remains 
as the ovary. The analogy between the sexes is sometimes 
carried farther by the persistent effort of an ovary to descend 
into the labium majora. 

It has occurred several times in my exj^erience that the 
ovary in its descent has followed the ordinary course of the 
testicle, and has been found outside the external ring, in which 
position it is, in some instances, irreducible. Another notice- 
able fact is, that when the ovary has once entered the canal, 
it is almost as persistent in its effort to descend through it, as 
the testicle is under the same circumstances. Like the testicle, 
the ovary may become adherent, or, from other causes, lodge 
at any jXDint in the canal and not pass entirely outside the 
abdominal wall. It may then lead to difficult and painful 
menstruation, to the formation of cysts, or, as found in one 
case, such degeneration of its structure as to require removal. 

In the elephant and some other animals, the testicles re- 
main permanently in the abdomen, while the stallion, in some 
instances, has them under voluntary control, so that they may 
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I be found eitlier within the abdomen or in the scrotum. In 
I some other animals, they descend at the "rutting" season 
only, Instances where they are wholly, or partially, retained 
within the abdomen in the human subject are not uncommon. 
' Where, however, they descend late in hfe or at any time after 
birth, they are quite certain to leave the inguinal canal in 
such a weakened state, that hernial protrusions are liable to fol- 
low. The testicle, in passing through the muscular wall of the 
abdomen, carries with it the various layers of fascia which 

Fig- 7. 




form the sheath of the cord: these fascial layers are only 
demonstrated by the most minute dissection, and are imim- 

1 portant in the present consideration of the subject. 

The gubi-rtmcuhim testis is a bundle of fascia containing 

' muscular fibres, which are attached to the testicle at one end 
and in the scrotum at the other. At its lower end a few fibres 
pass off towards the thigh and some go to the perineum. It is 
these fibres outside the scrotum that are believed to be active in 

. guiding the testicle into abnormal positions in some instances. 

[ The action of the gnbernactilum testis is not perfecly under- 
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^^^^^ stood, and it 15 not well known whether it aids in tlie descent 

^^^H of the testicle by a contractile force, or merely serves as a 

^^^^V guide in a process that is carried out by some other method 

^^^H of development. 

^^^H The accompanying illustrations (Eccles) clearly illus- 

^^^H trate two distinct tyjies; one (fig. 7) showing the testicle just 

tmi] Bcdri- " Irnpcifcdly Dacmdcd Taticlc") 

outside of the alxloniina! wall with the overlying tissues turned 
back. It also graphically shows the action of the gubernac- 
ulum testis upon the scrotal wall. Tlie other illustration (fig. 
8) shows a small testicle lodged in the perineum, and the 
scrotum on the left side undeveloped. Dr. W. R. Coley has 
called the hernia that sometimes develops with this form 
of mal-descent "inguino-perineal hernia." Still another posi- 
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! tion is shown in lig. 9, where the testicle has descended into 
the tissues of the thigh, presenting In Scarpa's triangle the 
appearance of femoral hernia. Fig. 10 shows a testicle lodged 

1 just outside the external abdominal ring, with hemia in the 
inguinal canal.' 

Fig. 9. 




The descent of the testicle may be arrested at any point 
■within the abdomen, or it may pass into the iliac fossa and 
remain there. It may lodge at any point in the inguinal canal 
between the internal and external rings, or it may pass on to a 
wholly abnormal position outside the scrotum and be found in 
the perineum, at the root of the penis, or into the subcutaneous 




' Dr. Albert E. Halstcnd nf Oiicago reports a case where boih testicles 
t found on one side of ttie scrotum. Ectopia Testis Transversa. Sur- 
I gery Gynecology and Obstelrics. p. tig. February, kjo?. 
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tissues of the upper part of the tliigli. At times, it comes out 
of ilie external ring, but turns upwards upon the surface of the 
aponeurosis of the external oblique muscle towards the crest 
of the ilium. Its norma! descent may be prevented by a 
deficiency in the attachment, or formation, of the gubernaculum 
testis, by adhesions, or by lack of development of die inguinal 
canal, Tlie external abdominal ring may be too small to 
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allow it to pass, or the scrotum may be so undeveloped as to 
prevent its entrance. It may even be retarded and its descent 
prevented by a truss improperly applied for associated hernia. 
There is considerable difference of opinion as to whether 
a testicle which has been prevented from reaching its normal 
position, is functionless, and the preponderance of evidence 
would seem to indicate that in a large number of cases it is. 
Tliis has led eminent authorities to advise their removal at the 



DESCENT OF THE TESTICLE. 39 

time of operation. Recent studies prove beyond question, how- 
ever, that there is an internal secretion from these functionless 
testicles, which is markedly beneficial to the proper develop- 
ment of the individual, especially at the period of change from 
youth to adult life. It is, therefore, very desirable that they 
should be preserved in every instance, unless their diseased 
condition should prove a menace to the health of their pos- 
sessor. 

In view of the considerations just stated and the mental 
effects of castration, an operation will be detailed under its 
proper heading, which enables us to leave these testicles under 
the muscular wall of the abdomen, in cases where the cord is so 
short as to make it impossible to place them in the scrotum. 

TUNICA VAGINALIS. 

Previous to the descent of the testicle, and apparently 
not dependent upon the transit of that organ, a pouch of peri- 
toneum, subsequently known as the tunica vaginalis, descends 
into the scrotum. The neck of this pouch, which communi- 
cates with the cavity of the abdomen, should be obliterated at 
birth, leaving that part which is anterior to the testicle a closed 
sac, the cavity of the tunica vaginalis. Failure to complete the 
obliteration of the neck of communication between these 
cavities, leads to the formation of certain types of herniae, 
and produces several forms of complications. 

This process of peritoneum should be obliterated at birth, 
or in early infancy, but for unexplained reasons it sometimes 
continues patulous until adult life. It is the remaining open, 
or the dilating of the partially closed neck of this pouch, that 
allows congenital hernia to pass down in front of the testicle, 
without true peritoneal covering. The normal obliteration of 
the neck of this process begins by three points of closure. 
These, it is well to remember, have special bearing upon cystic 
formations, which occur between them before complete oblitera- 
tion has taken place. They are at the deep abdominal open- 
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ing, at the superficial abdominal opening, and immediately 
above the testicle. That portion which lies immediately in 
front of the testicle forms the cavity of the tunica vaginalis, 
where hydrocele of this membrane may occur. 

The word " congenital/' as applied to that type of hernia 
which protrudes into this cavity, has been and is confusing. It 
places, by inference, the date of origin of the hernia at the birth 
of a child, whereas, as a matter of fact, congenital hernia may 



Fig. II 




A, Ay A, Cysts in front of cord. 77, C>'st hanging within abdomen by pedicle three inches 

long. C, Cord. Z?, Testicle. 

occur at almost any period of life, in subjects where the process 
of obliteration of the neck of this cavity has never taken place. 
It is only in recent years that anatomists have ascertained that 
in many subjects, in whom hernia has never occurred, there 
remains a small opening between the cavity of the abdomen 
and the cavity of the tunica vaginalis throughout life. The 
term congenital, therefore, refers to a defect which was 
present at birth, and which predisposes to a certain type of 
hernia. 
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Tlie draw ing shown in tig. 1 1 has been made from one of 
a numher of similar cases met with in oi>erative work. It is 
introduced to illustrate how cysts, forming in the partially 
obliterated tunica vaginalis, may prove confusing in diagnosis 
and troublesome during operation. A young man, of 24 
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years, had experienced much trouble in wearing a tniss. and 
upon examination it was decided that a part oi his hernia was 
irreducible. Upon ojierating. a sac ab<iut three inches long 
was found, and Irack of this were three cysts, shown in ihe 
sketch, closely associate<i with the cord. Within the neck of 
the sac was noticed a cord-like attachment which, when drawn 
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upon, brought from the abdominal cavity a cyst the size and 
shape of a small pear, hanging in the abdomen by a pedicle 
fully three inches long. 

There is little doubt that all of these cysts formed in 
unobliterated portions of the tunica vaginalis, and at the upper 
portion of the canal, had bulged forward into the forming 
hernial sac, and finally dropped back into the peritoneal cavity. 
This occurrence was undoubtedly aided by the truss which had 
been worn over the canal lower down. 

Fig. 12 shows a young man with hydrocele of the cord, 
extending from the top of the testicle to the internal ring. He 
was subsequently operated upon, the entire cyst removed, and 
the canal closed by the Bassini method. 

CANAL OF NUCK. 

The process of peritoneum under consideration, enters the 
canal of the female fetus the same as in the male, and while 
ordinarily obliterated at birth, it may persist, producing similar 
conditions and complications. 

Nuck, in the seventeenth century, recognized this condi- 
tion, and when present it bears his name. 

When it remains patulous, it allows of the occurrence of 
congenital hernia in the female, or of congenital (reducible) 
hydrocele. Its presence also accounts for encysted hydrocele 
in the canal of the female, not uncommonly met with in opera- 
tive work. It may be coincident with hernia, or exist alone, 
and I have long felt that it accounts for some failures to cure 
the female infant by truss treatment. 

SPERMATIC CORD. 

The cord extends from the internal abdominal ring 
through the canal to the testicle, and is composed of the vas 
deferens, three arteries with their return veins, lymphatics, and 
nerves. These vessels are held together and the cord formed 
by its sheath, which is composed of three layers of fascia given 
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off from the edges of the abdominal muscles as the cord follows 
the testicle in its descent. These are from the deepest towards 
the surface: (i) Infundibuliform fascia. (2) Cremasteric 
fascia. (3) Intercolumnar (or spermatic) fascia. The cre- 
masteric fascia, or muscle, as it is frequently called, contains 
muscular fibre as well as fibrous tissue, and aids in the support 
of the testicle. In some children and young persons, this 
muscle acts so violently at times, as to draw the testicle against 
the external abdominal ring with such force as to cause consid- 
erable pain. This action will be referred to again in connection 
with diagnosis, as ** Retraction of the Testicle.'' Except 
the cremaster these fascic-e are seldom demonstrable at the time 
of operation. 

The nerve supply to the cord is from the renal plexus and 
by the genital branch of the genito-crural. To the latter is due 
the ** cremasteric reflex " noticeable in many boys on touching 
suddenly the inner surface of the thigh, that surface being sup- 
plied by another branch of the same nerve. 

The vas deferens, or excretorv duct, lies at the inner side 
of the cord, especially at the upper part of the canal, and turns 
sharply at the internal ring to go to the base of the bladder, 
while the vessels continue on their course. This separation 
accounts for the fact, that in the protrusion of heniia the vas 
deferens may be on one side of the sac, while the vessels are 
on the other. In hernia the usual position of the cord is back 
of the sac, but it is frequently found in front of, or at either 
side of it. 



CHAPTER III. 

CAUSE OF INGUINAL HERNIA. 

Inguinal hernia forms about three-fourths of all hemiae, 
and should therefore have most careful consideration. Its 
causes naturally arrange themselves into two groups ; those that 
are predisposing, and those that are immediate, or direct. 

PREDISPOSING CAUSES. 

The following list of predisposing causes of inguinal 
hernia has been compiled for use in this work : ( i ) Heredity ; 
(2) Age; (3) Sex; (4) Descent of processus vaginaHs (male 
and female) ; (5) Descent of testicle; (6) Anatomical defects; 
(7) Fat, excess, or sudden increase of. 

I. Heredity. — The result of the study of inheritance as a 
predisposing cause of hernia has not been very satisfactory, as 
it has proven little; but it has been strongly urged by some 
authors and doubted by others. The subject is attended by too 
many uncertainties and too many statistics to receive extended 
consideration in this work. While in my own experience I 
have had some striking indications that the tendency to hernia 
is occasionally transmitted from one generation to another, I 
have arrived at no conclusion as to what that tendency may 
consist of. 

Sir Astley Cooper attempted over a century ago to show 
that it was due to the shape of the bony pelvis, and others have 
attributed it to an inherited laxness of muscle, which proves 
inefficient in the retention of the abdominal contents. The 
theory of an inherited weakness of the abdominal muscles ap- 
peals to me, and appears to be sustained by experience. In one 
family, the members of which have been under my care for 
twenty-five years, three different generations have been cared 
for, and the three principal forms of abdominal hernia (in- 

44 



CAUSE OF INGUINAL HERNIA. 



guinal, femoral, and umbilical) have been represented in their 
ordinary proportion. The cases are largely among the female 
members of the family, who have every appearance of good 
health and strong muscles. No nieml>er of this family would 
consent to operation, so that opportunity has not been afforded 
to confirm the belief that muscular deficiency is the cause of 
[ Uie inheritance, 

2. Age. — The extremes of life are undoubtedly more 
J productive of liemia than the intervening period, and for dis- 
L.cemible reasons. In early infancy we have not only the short 
I canal, the internal ring being directly back of the external ring 
[ at birth, but we have the defects due to mal-descent of the 
P testicle and lack of obliteration of the tunica vaginalis. 

Lockwood ' has also demonstrated that in early life the 
[ mesentery is longer than in the years of maturity, being one- 
L fifth the length of the body. At forty years of age it is only 
one-ninth the length of the body. In old age we have the 
degeneration of tissue so common to advancing years, and the 
change in form well shown in fig. 13, when the stooping fur- 
ward and relaxation of the abdominal muscles places them at 
L ^eat disadvantage. It has been stated that this form of 
\ abdomen is the result of large hemi^e, but to my mind it is 
Imore frequently a cause of hernia. 

3. Sex. — The influence of sex upon the incidence of in- 
Ipiinal hernia, is clearly shown by the large preponderance of 
J this type of hernia among males. This difference is probably 
hdue to the large size of the spermatic cord as compared with 
I the roimd ligament in the female, to the descent of the testicle 
[ through the inguinal canal, and its lodgements and detentions. 
I The descent of the tunica vaginalis also plays an important 
f part in the increase of herni^e among males. It is true that 
|this same process occupies the canal of the female, and, as the 
I canal of Nuck, aids in the production of hernia, but not to the 
' same extent as in the male. 

' Pathology and Treatment of Hernia. C. B. Lockwood. F.R.CS., 
London, iS8q. 
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4. Descent of Tunica Vaginalis.— The failure of complete 
obliteration of the connecting neck, between the cavity of the 
tunica vaginalis and the cavity of the abdomen, beyond doubt 
leads to the formation of many inguinal herniae. This open- 
ing may exist for years without the protrusion of hernia, but 
usually, where it is present, it only needs unusual strain to 
fill the already formed sac. 

Fig. 13. 
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Side view of the ab<loiiicii of an old man with scrotal hernia. To show 
the flattening above the umbilicus. {Macready.) 



5. Descent of the Testicle. — The formation and descent of 
the testicle, through the abdominal wall, is believed to have 
such an important place in the production of inguinal hernia, in 
the male, that this transit has already been carefully considered 
in the chapter devoted to this subject. 

6. Anatomical Defects. — There are certain anatomical de- 
fects in the muscular formation, about the inguinal canal, which 
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unquestionably lead to a very large number of heniiae, yet they 
have not attracted specific attention until recent years, when 
frequent operations have demonstrated them to every extensive 
operator upon hernia. 

The lower borders of the internal obliciue and transversalis 
muscles, passing over the cord as the latter enters the canal 
at the internal ring, run parallel with it and find insertion into 
the pubic bone. In front, the canal is protected by a dense, 
fibrous layer, the aponeurosis of the external oblicjue muscle, 
but back of tlie cord there is little protection against protrusion, 
except that afforded by the peritoneum and the fascia trans- 
versalis. This muscular defect allows of deep pocketing from 
the peritoneal surface into the hypogastric fossa, and consti- 
tutes a strong predisposing cause of hernia. In the older oper- 
ations this weakness was not considered, and all repair work 
was done at the external ring, leaving the original defect to 
invite a recurrence of hernia. 

Another anatomical defect which is a freciuent cause of 
heniia, especially in early life, is the nonobliteration of the com- 
municating neck, between the cavity of the tunica vaginalis 
and the cavity of the abdomen. That portion of the pouch 
of peritoneum which descends in front of the testicle, be- 
coming the tunica vaginalis, should be closed off from the 
abdomen by the obliteration of its neck, which passes through 
the inguinal canal. This stage of develc^pment should have 
been reached at, or before, birth, but unfortunatelv it fails to 
occur in a large number of i>ersons, and the peritoneal surface 
remains continuous down into this pouch in the scrotum, invit- 
ing a protrusion through the moist, tube-like opening. 

Probably numerous persons have this condition through- 
out life without developing hernia, but in many others it is an 
important predisposing cause. When a hemia occurs in this 
pouch, it is known as congenital hernia: the term not mean- 
ing that hernia was necessarily present at birth, but that the 
defect was, which led to its occurrence. We see numerous 
cases of congenital hemia occurring at all ages up to adult life. 
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showing lliat lliis tubular neck of communication, between the 
two cavities, has persisted during all of the previous years that 
the patient has hved, and needed only some additional cause to 
produce the hernia. 

• The two anatomical peciilianties named are considered by 
far the strongest predisposing causes, the first existing to a 

Fig. 14. 




greater or lesser degree throughout life in nearly all people, and 
the second being particularly active before puberty. 

There is a form of alxlomen which some authors think is 
strongly predisposed to hernia, which was first described by 
Malgaigne as " Triple Bnlging," and by Velpeau it was classed 
as ventral hernia. It is fairly well illustrated in fig. 14. The 
median bulge is due apparently to the strong contraction of 
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the recti muscles, diminishhig the anteroposterior diameter 

u£ tlie abdomen, and causing tlie inguinal region to bulge on 

either side. Some of these cases seem due to excessive strength 

I in the recti, rather than to any special weakness in the side 

l-tnuscles of tlie alxlomen. 1 have watched sinne of them for 

[■years, where the comlition was marked, without seeing liernia 

[evelop. 

7- Fat. — That fat, either in excess, or suddenly acipiired, 
B productive of inguinal hernia, is abundantly proven, il acts 
Rn several ways: (a) By increasing intra-abdominal pressure: 
l(fr) by slipping into the canal, the |>oint of least resistance 
{tinder violent muscular exertion ; ( c) by the formation of sub- 
writoneal Ii|H>ma. which may descend through the canal, drag- 
ging with it a process of peritoneum which then l>ecumes 
Piernial sac; (rf) fat acquired by excessive Iwer drinking, has 
»n found iiarticularly prinluctive of hernia, by a two-fold 
First, in the accunnilation of fat; second, in causing 
Ifatty degeneration of muscular tissue. Tliis condition makes 

■ these ixilients po<ir subjects for the curative operation, increas- 
King the danger and diminishing the chances of jiemianent cure. 

Abnormally weak and premature chiklren are especially prone 
Kto the occurrence of hernia in the early months of life, and 
Bdebility from okl age. or other cau.ses. frequently leads to it. 
I Those suffering from pulmonary tuberculosis are particularly 
I susceptible, as they not only have the relaxation of tissue, but 

■ also have the cough as a direct cause. 
The theories suggested in the early .studies of ihe causa- 

Htion of hernia seem rather unimportant in view of recent 
wrience. Most writers have sided with either those who 
jhave assigned the predisposing cause of hernia to purely me- 
^anicai reasons, or with those who claimed that it was due to 
athological changes. Those holding to the mechanical causa- 
tion, adiiere to the belief that relaxation of the alxlominal 
muscles is the primary cause, while the " pathologists " believe 
Bthat in the abnormal lengthening of the mesenter\- we may find 
the first change which results in abdominal hernia. 
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.Anatomists have given the normal length of the mesen- 
terv, from its vertebral attacliment to its intestinal border, as 
from six to nine inches. It is qnite evident, therefore, that in 
many of the hernicC of large size, the elongation of this attach- 
ment must be considerable. Experience (Hiring the past de- 
cade, with an operation that corrects a mechanical defect in the 
abdominal wall, and cures permanently a large percentage of 
these hernia?, of enormous size with lengthened mesenteries, 
seems to prove conclusively that the primary cause it not in the 
length of the mesentery. 

The problem of curing the defect having been solved, it is 
not in accord with the purposes of this work to further consider 
theoretical causes. 

IMMEI)L\TE OR DIRECT CAUSES. 

The immediate causes of inguinal hernia are too numerous 
to allow of naming each one. Any violent muscular compres- 
sion of the abdominal contents niav act as a direct cause of 
hernia. 

The following is a partial list and will, perhaps, be sug- 
gestive of many others not enumerated : ( I ) Constipation; (2) 
Vomiting: (3) Cough: (4) Lifting: (3) Shouting: (6) 
Posture; (7) (Obstructions to urination; (8) Crying in chil- 
dren; (9) Acites. 

1. Constipation. — After many years of ol)ser\ation I do 
not hesitate to place C()nstii)ation at the head of the list. The 
history of an attack of obstinate constipation immediately pre- 
ceding the discovery of a swelling in the groin is surprisingly 
common, and at once suggests an important i)art oi the subse- 
quent treatment of the case. In chronic constipatirni the cause 
is more effective in that there is hunger continued rei)etition of 
the straining at sto(0 and greater distention of the bowel. 

2. Vomiting. — Straining during this act is frecjuently an 
immediate cause in an individual otherwise predisposed to 
hernia. 
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3. Cough. — Violent and persistent coughing, as in \vho<3p- 
ing cough, chronic bronchitis, and phthisis, are active causes, 
as may also be an elongated uvula with resultant violent cough. 

4. Lifting. — This is a common direct cause of inguinal 
hernia, but no more so to the laborer than to the merchant or 
editor. The muscles of the working man are trained to their 
work and when he makes even a heavy lift, they protect him. 
It is when he is caught suddenly, unprepared, that harm comes. 
The merchant or clerk is unaccustomed to heavv work, but 
upon occasion takes hold *'with the boys " and his muscles not 
trained to withstand the strain, the effort frequently results in 
hernia. 

A former patient was in charge of the gymnasium in one 
of the larger colleges and was accustomed to lead in all of the 
exercises which he taught, and felt that he could exceed, in 
strength tests, any of the younger men. He gave this occupa- 
tion up to become the editor of a daily paper, and in this posi- 
tion was closely confined to his desk. It was a mystery to him 
why, after he had abandoned very active and extreme exercise, 
that he should develop hernia. The mystery was explained 
when it was discovered that lie had in his home a pair of extra 
heavy dumb-bells, his pets of former. days, with which he exer- 
cised at rare intervals. 

5. Shouting. — The vigorous calling out of wares in the 
open streets, as done by hucksters. i)edlers, and street fakirs, is 
quite liable to bring on hernia, and it is very hard to treat them 
successfully by mechanical means or cure them by operation as 
long as they continue their occupation. 

6. Posture. — There are certain ix)sitions of the body 
which favor the occurrence of hernia, /.r.. any muscular effort 
while the abdominal muscles are relaxed, as in stooping for- 
ward, or while the arms are extended over the head. Golf has 
furnished a fairly large numt)er of hernicT in men past middle 
life. The schools that teach so-called ** Physical Culture bv 
Correspondence " aid many middle-aged men in producing 
hernia. The reason that I name particularly this class of 
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schools, is to point out the fact that the fault lies more in the 
over-anibition of the pupil, than in the lack of knowledge on 
the part of the teacher. I feel warranted in illustrating here 
an exercise that has brought under my notice from 6 to lO 
cases of hernia a year (fig. 15). This consists in throwing 
the body back as far as possiljle, with the hands above the head, 

Fk;. 15. 




A form of *' Physical Culture'* that produces many hernia: in men past middle age. 



and then stooping forward until the finger tips rest uimhi the 
floor. This one exercise had ap[)arently been the cause in 
these cases; at least this is the only one form that all had 
taken. I am not a disbeliever in physical exercise, even for 
those who have hernia as 1 sliall demonstrate later, but I 
do think that those past the muscle building age sliould not 
resort to it except under strict personal sui>ervision of an 
instructor. 
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7. Urinary Obstructions. — These urinary disturbances, 
either as stricture, calculi, or prostatic enlargement, may easily 
lead to the development of hernia. Men who have prostatic 
trouble are especially liable to it, both on account of the strain- 
ing in attempted urination, and to the fact that this trouble 
usually occurs at a time of life v^hen the tissues are not in 
condition to withstand this frequently rei)eated strain. 

8. Crying. — In infancy and early childhood there is no 
doubt that crying has an important place. The infant is 
strongly predisposed to hernia by its short canal and develoj)- 
mental imperfections ; add to these constipation and crying, 
and we have two very active direct causes. 

One other cause that 1 do not see as frequently as in my 
earlier years of experience, is the belly-band that **gTand- 
mother '' said *' must be very tight or the baby could not be 
expected to thrive." By having the belly-band tight the intes- 
tines are driven into the lower abdomen and extreme pressure 
made upon the delicate tissues, especially when the child cries. 

Crying may not only act as an immediate cause, but it is 
very sure to aid in increasing its size rapidly, when hernia is 
once formed. When the infant cries, and the bowel is forced 
into the canal, causing pain, this in turn causes the child to cry 
more. 

9. Acites. — An effusion of fluid into the abdominal cavity 
is sometimes the origin of inguinal hernia, but for obvious rea- 
sons such cases are not common. 

In addition to the alx)ve enumerated causes, phimosh 
has l)een mentioned bv eminent writers as a direct cause 
of hernia, otherwise it would not be referred to here. If 
the foreskin is so long or the opening in it so small as to cause 
the child to strain when he urinates, then we have a reasonable 
cause of hernia, otherwise not. Verv rarely has such a case 
been seen; furthermore, in the Jewish (orphan asylums where 
all of the male children have been circumcised in early infancy 
the usual proportion of hernia exists. 



CHAPTER IV. 

TYPES AND CONDITIONS OF INGUINAL HERNIA. 

In early writings upon the subject, and even in many of 
more recent date, the divisions and subdivisions of inguinal 
hernia have been so numerous and its nomenclature so prolific, 
that much unnecessary confusion has been added to an already 
complex subject. Accepting risk of criticism, I have en- 
deavored to simplify this division to the extreme limit, and to 
use only those terms, so far as possible, which carry with them 
their own meaning. 

The necessary divisions for the proper consideration of 
inguinal hernia are : Oblique, direct, sigmoid or cereal, and 
interstitial hernia. Fig. i6 shows two oblique and one direct 
hernia in the same patient. 

The oblique type may either be of the congenital, or of the 
acquired form. In degree of development the congenital is 
nearly always a scrotal (or labial) hernia, as when it passes the 
inguinal canal it drops into a preformed sac. Acquired hernia, 
on the contrary, may be, according to its degree of development, 
either incomplete, complete, or scrotal (or labial) in character. 
Direct inguinal hernia seldom becomes scrotal in character even 
though it attains large proportions. 

Sigmoid or Caecal hernia belongs to the direct hernia type, 
but on account of its peculiar anatomical characteristics must 
be considered under a special heading. This statement holds 
equally true of interstitial hernia, except that it may belong 
either to the acquired or congenital type, but very rarely to 
direct hernia. 

Oblique inguinal hernia is so called because the pro- 
trusion enters the inguinal canal at the internal abdominal 
ring and passes obliquely through the abdominal wall. If it 
protrudes into the canal only, it is then called incomplete in- 
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I guinal hernia (see fig. 17). If, however, it passes out of the 
inguinal canal through the external abtlominal ring, then it 
becomes ciimplcic oblique iiigiiinai hernia (see fig. 18, right 
side). If these small hernia; are neglected or unskillfully cared 
for, they become by progressive development scrotal hernia in 

' the male (figs, 18 and 19), or labial licniia in tlie female 




^fig. 20). The terms " scrotal " and " labial " indicate a stage 
I of growth and should not be used to designate types of hemia. 
Some truss manufacturers make what they call a " scrotal- 
hemia iniss," which is based upon the idea that it is for a 
special type of liernia, and it is only mentioned here because 
the author knows that some misapprehension exists in the 
nds of many ])ractitioners. 
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Oblique inguinal hernia may protrude into a preformed 
sac. present at birth (from lack of obliteration of the tunica 
vaginalis), in which case it forms a congenital hernia. This 
protrusion may occur after the person has reached adult life, 
even though the tlefect has existed during all of the preceding 
years, but by far the greater number of congenital hernias do 
occur in infancy or early childhood. When we speak of con- 
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genital hernia, therefore, it does not indicate at what age such 
hernia may have developed, but does clearly mean that the 
hernia has come down into a sac already formed. 

Acquired inguinal hernia refers to a condition wherein the 
protruding mass carries with it, as a sac covering, the peritoneal 
hning of the abdomen. This peritoneal pouch is known as the 
hernial sac and, in the course of time, loses some of its char- 
acteristics as peritoneum by becoming thickened and otherwise 
changed in structure. It continues, however, as a moist. 
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in fig. 22. The deep epigastric artery jrasses across the inguinal 
canal jnst below the internal abdominal ring^, and oblique 
hernia [lasses over it in going down the canal. Direct inguinal 
hernia, on the contrary, passes through the abdominal wall 
inside of the arter\:, towards the median line. Tin's is usually 




so, but in some persons with abnormally short canals the 
artery runs lower down, and while actually the protrusion is 
oblique, it has every appearance of a direct hernia. It must 
be remembered therefore in operating, that the deep epigastric 
artery may be found at either side of the neck of the hernial 
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Herniar of tlie direct lyjje are not met with as frequently in 
Women as in men. and the reasons for this are shown in the 
studies of Marie Donati (.'Ircluvio fcr Ic SUcnsc 
Hcdischc. No. 3. 1905; Abstract Medical Record. July 8. 
5). He believes that " the smaller number of the direct 
inguinal type that we find in women, is due to the different 
Hormation of the inguinal canal in the two sexes, and to estab- 




Hish this conclusion lie has dissected 5.? cadavers of l>odi sexes, 
>men, 21 men, and has found marked difference.-; in 
flieni. The aponeurosis of the insertion of the great oblique 
muscles has linear interstices, wiiich are much larger in the 
male than in the female. The pillars of the internal obli(]ue 
Jftre stronger in front of the canal in women. The arciform 
fibres (inter-crural) are in women often mingled with cross 
ft>res which strengthen the ring, which are absent in men. The 
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orifice of llie external inguinal ring is generally smaller in 
females than in males. It is generally sitiiated higlier ami a 
little more external in men than in women, contrary to what 
lias been supposed tn be tlie case. The aponenrosis of the large 
oblique, which forms the anterior wall of the canal, is much 
stronger in the female sex than in the male. The lower 
margin of the ring in women is more horizontal, that in the 
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male more obli(|ue. Hence this point, which is often weak in 
the male, is in the female most resistant." 

Sigmoid hernia, the beginning of which is nsualty that 
of a direct inguinal hernial protrusion, has certain peculiari- 
ties in its development which make it essential that it should 
have a distinctive classification, and none of the terms applied 
to it seems so riescriptive as the one here used. 

It will be rcnieml)ered that the peritoneum not only lines 
the cavity of the abdomen, but envelops most of the hollow 
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r organs, fomiing back iif them the mesentery which gives them 
I partial support. In the case of the sigmoid flexure, the caecum, 
I ami tlie hiadder, this covering is only partial. Tlie sigmoid 
' flexure is covered in front and on the sides, but a jjortiou of a 
back part of the bowel is in direct contact with the posterior 
f wall of the pelvis {iliac fossa). When hemia occurs to ibis 




part of the large bowel it pushes through the abdominal wall, 
carrying the portion of peritoueuni that is in front as a peri- 
toneal pi>cket into which tithcr parts nf intestine may protrude. 
The posterior intestinal wall, as it protrudes, usually precedes 
the part covereit by peritoneum, forming the most prominent 
part of the tumor, and is entirely devoid of peritoneal cover- 
j. If the operator does not anticipate this condition, and 
I opens low down on the tumor he will find that he has made an 



Oi 



ABDOMINAL HERNIA. 



incision directly inlu llie large lj(n\el. If, iiowever, he be so 
fortunate as to open high up on its anterior surface, he will 
then have opened into the sac which is in coniimmication with 
the peritoneal cavity, recognize the true condition, and thus 
prevent an embarrassing situation. 

Fig. 23- 




In treating of diagnosis, suggestions will be maile that may 
aiti in recognizing this condition before n]jeration. but this can 
not always be done. It is fortunate that I am able to present 
the photograph of such a typical case as that shown in fig 23. 
On the right side an ordinary <iirect inguinal hernia appears; 
on the left side can be seen what proved at operation to Ije a 
hernia of the siginoid flexure. Its size has pushefl it down to 
the top of the scrotum, hut it is not a true scrotal hernia. 
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Csecal (inguinal) hernia does not assume tlie impi^rlancc 

f the sigmoid ty])e. holli on account of lis greater rarity anil 

I the fact that the conditions ]ireseinec! hy it are not as 

"liable to lead to disastrous results. The free caecum and the 

apiiendix vemiifonnis are not imcominon occupants fif a true 

hernial sac, hut these are not termed ca;cal lieniia. It is onlv 
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when ihe colon slides down so that the iK)rlion not covered by 
peritoiieuni tonus a part of the protrusion that it is given this 
title. 

Interstitial inguinal hernia. Included under this title will 
be ccinsidereil alt of those -hcrnire that have lieen variously 
■nied ■' properitoneal." " interparietal." "' bubonocele rara," 
" superficial inguinal," and " interstitial." Any hernia that 
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protrudes between tlie layers of muscle, or tissue, which con- 
stitute the abdominal wall at this point, will be termed inter- 
stitial hernia. Such hernise usually begin as oblitjue inguinal 
hernia and, in their passage down the canal, meet with some 
obstruction which iurns them to some point of Ie.ss resistance. 
Ordinarily these diverticula of the hernial sac are small, but 



Fig. aj. 




A right Intenli 



sometimes they reach proportions cjuile in excess n! the si/e of 
the true sac. 

Interstitial hernia, in the male, is very frmniently asso- 
ciated with the im]>erfect descent of the testicle as shown in 
fig. 24, but a similar condition is not infrequently met with in 
the female. I have seen two such hernias in the female that 
were associated with an ovary contained in the same sac, show- 
ing a probable formation identical with the imperfectly 
descended testicle in the male. The ovary had first entered the 
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canal followed by the hernia, which, being obstructed in its 
downward course, crowded itself between the abdominal layers. 
These protrusions may be between any of the layers of the 
abdominal wall, but will be foiiml most frequently in the order 
named : ( i ) Beneath the aponeurosis of the external oblique, 
and between this strncture and the internal obliiiiie. Such a 



r^^ 




formation is shown in fig. ^5. as well as in the one just referred 
to. (2) Iirto the subperitoneal fat between the peritoneum 
and the transversalis fascia. (3) Between the skin and ex- 
ternal obli(|ne muscle, or into the tissues of the thigh as shown 
in fig. >6. 

In formation the first type most frequently develops 
towards the iliac crest. The form that passes under the fascia 
transversalis more frequently forms a pocket towards the 
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median line, while that forming immediately beneath the skin 
may go in almost any direction. A hernia of the latter type is 
shown in fig. 27, which has dissected up the siiljoitaneous 
tissues of the thigh and simulates femoral hernia (fig. 28). 
Not only may these hemiie develop, from obstructions within 
the canal, but some that I have operated upon ha\e been the 

Fir;. 27. 




result of trusses improperly applied. The truss pad had oIj- 
structed the passage of the hernia through the extenial 
abdominal ring, but had not kept it out of the canal. The sac 
had, therefore, enlarged laterally where there was less re- 
sistance. 

Interstitial hernia that forms between the peritoneum and 
transversalis fascia is believed to be the most dangerous type of 
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I this class, owing to its greater liability to become strangulated 
and to the obscure location of the e-xact place of slrangidation. 

' This was strongly impressed upon me several years ago while 
operating ui)on a woman seventy-five years old, for a strangu- 
lated inguinal hernia. On opening into an ordinary inguinal 




I'sac it was found to contain small intestine, in fairly normal 
condition, which was reduced without much difficulty. A 
tumor was then discovered nearer the median line, whicli was 
found to be an interstitial sac just outside of the peritoneum. 
and it was in the neck of this sac that strangulation existed. 
e form of the sac is roughly shown in the following illustra- 
tion (fig. 29). 
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Conditions. — The conditions in which inguinal hernia 
may be found, at the first examination, are as follows: Re^ 
ducihle, irreducible, incarcerated, inflamed, or strangulated. 

Reducible inguinal hernia is where, irrespective of its size, 
its contents are wholly reducible to the cavity of the abdomen. 
Such hernia? are uncomplicated and can usually be retained 
within the abdomen by truss pressure. In infants this method 
of treatment may result in a permanent cure, but in adult 
life this fortunate result is rarely obtained. The truss ordi- 



VlG. 29. 





A, Abiluminal cavity. 



15, Sac ill inguinal canal. C, Interstitial sac. D, Neck of interstitial 
sac, whcic strangulation exiblcd. 



narily guards against strangulated hernia, providing its design 
and fitting are suited to the requirements of the case. 

Irreducible hernia may occur from one <)£ many causes. 
{a) A very large mass of the abdominal viscera, either intes- 
tine or omentum, may protrude gradually through a small neck 
into the sac, and, when attempts at reduction are made, give the 
case the appearance of an irreducible hernia. Such a case, by 
perfect rest in bed and repeated gentle taxis, would be readily 
converted into a reducible hernia and could then be treated as 
such. (&) Omentum that is allowed to remain in a hernial 
sac, is under pressure at its neck, and this partial obstruction to 
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f the return (low ot blood may cause an enlargement or Hyper- 
trophy of the omental mass. The omentum Ijecnmes hard and 
' ncHlular and without undue violence it cannot be forced back 
through the small neck of the sac. Even when this can be 
done, it is attended by much danger, the hypertrophied omen- 
tum acting as a foreign body within the abdominal cavity. 

In my early experience with hernia, when operations were 
attended by more risk and the ultimate result far from satis- 
factory, while I had no actual mortality. I was more than 
C once concerned r^arding the welfare of my patient, upon whotn 
, I had succeeded in reducing what appeared to be an irreducible 
' hernia. In the present day. work of this type is seldom justifi- 
1 able, as the skillful surgical care of the case is probably 
' attendetl by much less risk and by an incomparably greater 
degree of success, (c) The reduction of hernia may be pre- 
vented hy adhesions of the protruding parts to the sides of the 
hernial sac. These adhesions most commonly iwcur between 
omentum and the sac wall. .Adhesions between protruding in- 
testine and the sac wall are more rare than those involving the 
omentum, because of the peristaltic action of the bowel. Intes- 
tine, even when packe<l into a sac in large tpiantilies. must con- 
' tinue this action in order to carry forward its contents, and 
I, this constant motion undoubtedly frequently prevents a(Uie- 
I sions. Bowel in this abnormal position, however, tjecomes 
' constantly less active and is still further crippled by adhesion to 
the sac wall. If only a small area is adherent the bowel still 
performs its function, but as a greater amount becomes disabled 
obstinate constipation is ftilliiwed hy intestinal obstruction, ajid 
then, even the art and science of surgery is powerless to aflford 
more than teni])orary relief. In such cases, when operation 
for strangulated hernia is resorted to. the patient for a few days 
I may appear to lia\e been rescued from death, but svniptoms of 
I intestinal obstruction gradually reappear and death follows. 
' The operation releases the bowel from imprisonment, and at 
that time it may appear to be in fairly goix! condition, hut its 
. paralysis has been complete and there is no hope of recovery. 
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Incarcerated hernia is a form which, though ordinarily 
reducible, has for some cause become temporarily irreducible. 
71iere is no strangulation of tissue, however, and no symptoms 
of intestinal obstruction, hence the term as here used is not 
intended to convey the idea of strangulation. ( These two con- 
ditions are frequently confused in the medical mind.) If the 
protruding contents of the sac are intestine, the bowel may 
have become twisted in such a manner that for the time beinir 
its return is prevented, but the pressure upon the bowel is not 
sufficient to produce stasis, either of its blood supply or its con- 
tents. When the protruding contents are mostly, or wholly, 
omentum, the cause of irreducibility may be identical with that 
just named. An incarcerated hernia is not a condition of im- 
mediate danger, but may become so in two different ways. If 
intestine is involved, acute intestinal obstruction may result at 
any moment, while if omentum forms the bulk of the tumor, 
it may become inflamed, adding to the danger. 

InHamed hernici is a term that should be limited to those 
cases of omental protrusion where this structure has become 
inflamed, which condition is most fre(iucntly brought on by 
over-violent attempts, either by the patient or his medical at- 
tendant, to reduce a mass of ])rotru(ling omentum. The bowel, 
if also protruding, usually c(^mes down into the sac back of the 
omentum and returns to the abdominal cavity upon the patient 
assuming a recumlx^nt position. If the bowel is prevented from 
returning, the case is (juite sure to result in strangulated hernia. 

Strangulated hernia is a type in which the intestine is 
usually the part involved, although we may meet with cases 
where it is the omentum, or, as most commonly occurs, both 
intestine and omentum are present. As this accident will be 
fully considered under n special heading, it will not be necessary 
to treat of it here further than t(^ say that it usually presents a 
picture of acute intestinal obstruction with its accompanying 
intense physical suffering. 
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THE HERNIAL SAC. 

Formation. — In order to comprehend more clearly the con- 
ditions in which we may find hernia, some consideration must 
be given to the formation and development of hernial sac. It 
usually begins by the bulging forward of the peritoneum into 
one of the hypogastric fossx. If the hernia is to be of the 
direct type, it is into the fossa between the epigastric artery 
and the median line; if oblique, into the external hypogastric 
fossa outside of the epigastric artery. This bulging may occur 
under some unusual strain, and the elasticity of the peritoneum 
is such that it will, perhaps many times, recover its mirnial 
smooth surface, but when this undue stretching is repeated too 
frequently, or too violently, a pocket is formed in the canal 
lined with peritoneum. From that moment the peritoneal lin- 
ing of this pocket becomes the hernial sac. and it is with its 
increase in size and change in character that we have to deal. 

It is highly probable that a sac in the early period of its 
formation may be reducible, as well as its contents, but as a 
matter of fact we do not find it so upon the operating table, 
even though ihe case be one of very recent origin. Doubtless 
very shortly after its protrusion, it forms firm adhesion to the 
f surrounding tissues. Its subsequent development, dependent 
\ somewhat upon the treatment of the hernia, is one of growth 
' both in size and thickness of the tissue of which it is composed. 
An old and large hernial sac has lost entirely the characteristics 
of peritoneum. The thickening of its structure may be uni- 
form or it may become thickened in some parts while it remains 
thin in inhers, but it is no longer peritoneum, nor is it neces- 
sary to treat it as such. Not only has it ceased to belong to 
the abdominal cavity, but it has become a foreign body in the 
f canal, and a cure can seldom be elTected until it is completely 
[ eradicated. 
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There are certain changes in structure that I have met 
with frequently in operating, that have been little spoken of in 
works on hernia, and still they seem to me important because 
they frequently are the immediate cause of strangulated hernia. 
I refer to fibrous, tough, inelastic rings, that form not only in 
many old sacs, but in some of rather recent origin. These 
rings are fairly well shown in fig. 30 taken from a man of 
thirty-five years, who had a right scrotal hernia for ten years. 

Fig. 30. 




Three fibrous rings in acquired sac. 



When I first began to meet with these rings I supposed that 
they were confined to congenital sacs and represented the origi- 
nal points of closure, or obliteration, of the tunica vaginalis, 
but further observation has convinced me that they are more 
frequent in sacs of the acquired form. These rings are so 
tough that if a loop of bowel is forcibly driven into one of 
them,- strangulation is quite sure to result. They usually sur- 
round the entire sac, but sometimes only a portion of it, the 
balance of the sac being thin. From one to four may be found 
in the same sac, located at any point from the vicinity of the 
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testicle to the internal ring. In some instances they have nar- 
rowed the sac to a complete closure as shown at the lower ring 
in fig. 31. In this case intestine and bowel werefoiind strangu- 
lated in the tipper ring while the pocket below the lower ring 
was filled with fluid. The sac was unquestionably of the 
acquired type and was removed entire from the scrotum. There 
was no communication between the upper and lower cavities. 

Fig. 31. 




Fig. 32 shows a similar ring, in a congenital sac, in which was 
incarcerated (not strangulated) an omental protrusion. This 
was in a boy, ten years of age, who had been under treatment 
for some time and who was wearing a truss. Considerable 
thickening was felt in the scrotum, but the neck of omentum, 
connecting with the abdomen, was small, and the true condi- 
tion was not recognized until the operation. In this work 
will be found an illustration of an appendix, the end of which 
was incarcerated in a ring near the liottom of the scrotum. 
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Congenital Sac. — It has been already statet! that the con- 
genital sac is present at birth because nature, for some unknown 
reason, has failed to carry to completion one of the processes 
of development. This applies as well to the inguinal canal of 
the female, but the condition with her is unquestionably more 
rare. It is not intended to repeat here what has been said in 
connection with the descent of the testicle and the formation of 
the tunica vaginalis, but to call attention to a form of sac where 

Fig. 31. 




the hernia is in iJie funicular portion of the unobliterated tunica 
vaginalis (fig. ;ii). In these cases is found what appears to 
be a true hernial sac, and beneatli this may be found an empty 
serous-Jincfl cavity, or a cyst filled with fluid as shown in fig. 34. 
This sketcli was made from a case as found in a young man, 
about twenty years old, who gave a historj' of hernia existing 
only one or two years. Tlie tunica vaginalis had completely 
closed, above the testicle, and probably had partially closed at 
the internal ring. When heniia occurred the upper closure 
was dilated and the hernia then dropped at once to the top of 
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the testicle. Slionly after tliis tlie cyst ileveloped in front of 
the te-'ilTcie. The closure of the tunica vaginaHs may l>e com- 
plete at the internal ring, but nowhere else, leaving a capacious, 
serous-lined sac in front of the card and testicle. Behind this 
may descend a new sac forming what has been termed infantile 
hcniia (fig, 35). 



Fk;. 33, 
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It IS I'-iicTi.-ilI) itiipiirtant to keep this complication in 
mind as, on upening the tunica vaginalis, it might easily be mis- 
taken for the hernial sac and the latter overlooked entirely. One 
shonid always assure himself that the serous sac, into which 
he has opened, has communication with the abdominal cavity. 

These serous-lined cavities are sometimes verj' perplexing, 
when found in unusual situations, and are not easily accounted 
for. In one of my own cases, a man 40 years old. I found such 
a cavity entirely disconnected, with the cord or true hernial sac 
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at the inner side of the cord and above tlie pubic bone, in a 
position that at first led me to believe I had opened the bladder 
wall. The most careful investigation failed to demonstrate 
communication with any other cavity. It was a serous-lined 
cavity capable of containing about one ounce of fluid, empty, 
and was removed from the subperitoneal fat in which it seemed 
imbedded. The testicle was in its normal position in the 
scrotum. It is quite jKissible that these cysts may sometimes 



Fig. 34. 




arise from a hernial sac that has become (Kcluded at its neck 
from truss pressure or other causes. I have found similar con- 
ditions in at least two femoral hernia;. 

In the case shown in fig. 36 the shape of the sac resembled 
that of a large mitten, and the diverticula corresponding with 
the thumb was full of small intestine. A sac may vary in size 
from that of a hickory-nut to an enormons pouch, reaching to 
the knee-joint. I have removed a numlrer of sacs large enough 
to have slipped completely over the patient's head. A sac may 
form in a lateral direction if its descent is obstructed, or. if 
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already formed and its contents are prevented from entering it 
freely, it may expand between the fascial layers of tlie 
abdominal wall, forming interstitial hernia (fig. ^y). Several 
illustrations of this have been seen, where the condition was 
considered due to the wearing of strong truss pressure upon the 
pubic bone, instead of retaining the hernia within the internal 
ring. 



Fi<;. 35- 




Coverings of the Sac. — A cl.issical dcscriplinu of the 
fi.irnialion ;uid ovcrin.ijs niiyht be :is follnws: First, the pocket- 
iuff intii llie upper jiart cif the cannj nt the peritonciini, which 
eventually becomes thu sac: second, as this pushes forward it is 
covcrc'l by the transversrdis fascia; third, as it passes down 
thnnif;b the canal, the creniastcr muscle : fourth, as it protrudes 
frinn the external abdominal rinij it takes with it the iuter- 
coltimuar fascia : filth, the superficial fascia : and sixth, the skin. 
The minute description and enumeration (if the cuvcrings of 
the hernial sac have led to much timidity on the part of the 
occasinnal ojicrator, or with the physician who is forced into 
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an operation as an urgent life-saving measure. If he refers to 
his works on anatomy, his confusion becomes worse by the very 
exact and exhaustive accounts, properly given, of these unim- 
portant fascial layers. 

Again let us follow the operator's knife and see these 
tissues as we see them at the operating table. If the hernia is 
direct, or complete oblique, and we cut down upon the sac, we 
divide the skin and its underlying fatty tissue (superficial 
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fascia), and at once see the sac bulging up into the wound. It 
is true that this sac is covered by a layer of fascia, containing 
more or less muscular fibre and loose cellular tissue, so blended 
together as to make individual identification impossible. It is 
easily cleared from the sac surface by blunt dissection. Fre- 
quently it is so thin as to allow the sac to show plainly through 
it. It is composed of the transversalis fascia and the cremaster 
muscle, and possibly the intercolumnar fascia. If we are deal- 
ing with an incomplete oblique inguinal hernia, we will not see 
the sac until we have split the aponeurosis of the external 
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oblique. In the accompanying diagrammatic sketch (fig. 38) 
I have attempted to show the relative thickness of the cov- 
erings of the hernial sac, and a glance at that will indicate 
at once what a small part these two or three layers of fascia 
form. 

In the shape, formation, and direction in which the hernia 
may develop, these fasciae not infrequently play an important 
part, but I am now speaking from a purely operative stand- 
point and the exaggerated idea of their importance in the mind 
of the young man, and the medical man who at times must, in 
justice to his patient, do surgical work and do it promptly. 

Fig. 37. 




Formation of an interstitial sac. A, Peritoneal cavity. B, True hernial sac. C, Inter- 
stitial sac. 

Only those who have taught hernia work to the practitioner can 
fully realize how often competent men hesitate to do the right 
thing at the right moment, because of their confused ideas of 
the anatomy of the parts, and consequently their excessive 
dread of approaching them surgically. It is to such men that 
I am trying to make this subject more clear ; not encouraging 
incompetent men to do surgical work : far from it, but trying to 
lighten the burden of the conscientious practitioner who is 
striving to do his best as a conservator of human life. 

Contents of Sac. — As this work is not historical it cannot 
enter very fully into an account of all the many unexpected 
things that have been found in the hernial sac. As has been 
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previously stated all of the movable organs of the interior of 
the abdomen are found in it. On account of its longer mesen- 
tery the small intestine is most frequently met with. Next in 
frequency, if not fully equalling it, is the omentum. The large 
intestine may have a long enough mesentery to allow it to 
freely occupy the hernial sac. The appendix and ca?cum are 
many times found in right side hernitX, and while it has not 
occurred in my own experience, my associate. Dr. George E. 
Doty, has ftnuid an appendix in a left-side inguinal hernia, 
showing the extreme lengthening of the mesentery in some 

Fic;. vS. 
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Suhcuiaiieous fat. 

Three fascial layers: 
A, Interculuiniiar 

lascia. 
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C. Transversalis 

fascia. 



Sa». . 



Showing relative thickness of tissui.^ covering: compicte injtjuinal snc. 

people. The ovary and liihcs arc often found, and the uterus, 
pregnant or otherwise, has been recorded as found in a numl)er 
of cases. As early as if no. Trautniann did a t 'cesarean section 
upon an incarcerated uterus and succeeded in savinir botli 
the mother and child. 

The stomach, liver, <;all-l)ladder, spleen, i)ancreas, and 
kidney, have all been re])orted as found in in.iiuinal sacs, as well 
as C(>ncreti(»ns of various shapes and sizes. Fn the case shown 
in the photograj)!!, fig. iS. I fMund at the time of the opera- 
tion a perfectly round ball the size of a ping-pong ball, free in 
the sac. It was white and had a smooth exterior. It could be 
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easily cut, however, and doubtless originated from a piece of 
omentum which had been separated from the larger mass, or 
from a hyi>ertrophied appendix epiploica, which had finally cast 
loose from the intestine and dropped to the bottom of the sac. 
The patient had himself been aware of its presence for several 
vears. 

The contents of a sac in an ordinary hernia, however, is 
almost always either intestine, omentum, or lx)th together. 
Large sacs almost always contain a certain amount of fluid 
also. The fluid found in a reducible hernia is usually light, 
straw-colored, and clear. That found in the sac of a strangu- 
lated hernia may vary in color from a light coffee-color to that 
of a dark, heavy chocolate, according to the length of time the 
strangulation has existed and the intensity of the constriction. 
The bladder has been mentioned as having been found in a 
hernial sac, and while protrusion of this organ, through the 
internal inguinal ring, is not uncommon, it is more frecjuently 
found by the side of the hernial sac, uncovered by peritoneum, 
than in its interior. 



CHAPTER VI 

SYMPTOMS AND DIAGNOSIS OF INGUINAL 

HERNIA. 

REDUCIBILITY OF NON-STRANGULATED INGUINAL HERNIA. 

Hernia is seldom irreducible from its inception, but almost 
always becomes so as the result of neglect, producing one of the 
following conditions: (a) Gradual protrusion through a small 
canal until the bulk of the mass prevents its reduction. (6) 
Adhesions of protruding contents to sac walls, or bands within 
sac. (c) Hypertrophy of protruding omentum. 

(a) HernicC named under the first heading are not neces- 
sarily irreducible, as by confinement to bed and repeated 
manipulation they frequently can be returned to the abdomen. 
This was illustrated in a scries of cases, reported before the 
New York Academy of Medicine, bv the author a number of 
years since. The subsecjuent liistories of these very cases, how- 
ever, proved conclusively that it was not an advisable proced- 
ure, as several of them furnished emergency operations by the 
recurrence of the protrusion (in some instances, several months 
afterwards) witli symptoms of strangidation, notwithstanding 
the fact that careful truss-fitting had been carried out. It is 
* best, there fore, to consider and treat these as cases of irreducible 
hernia. 

(&) Adhesions of omentum to the sac wall are very com- 
mon in inguinal hernia, but it is rather rare to find the bowel 
adherent. This is doubtless due to the sluggish character of 
the former, and the peristaltic action (^f the latter. In very old 
and large hernije, the normal motion of the bowel may be lost, 
and then adhesions form. Such cases are subject to the most 
obstinate constipation, terminating in true intestinal obstruc- 
tion, and this is (juite liable to cause death from paralysis of the 
bowel, even if operation is done. In these hernicX, bands of 

82 



DIAGNOSIS OK INGUINAL HERNIA. 



83 



connective tissue may also be foiiml running in various direc- 
tions through the sac, elTectually preventing the return ni its 
contents. 

(c) A very common cause of the irreducibiHty of hernia 
is the hypertrophy and growth of protruding omentum. It 
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becomes hard, nodular, and of such size that it is impossible to 
pass it back through t!ie canal even though no adhesions are 
present. It riirely happens that these masses, of protruding 
omentum, plug up the canal so that the intestine cannot pro- 
trude. On the contrary, such cases are always attended hy 
increased dangers of strangulation. 
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Fig. 39 shows an irreducible lieniia where a large mass 
of hypertrophied omentum was found at time of operation. 
Fig. 40 .«iiovvs an even larger hernia when the contents were 
mostly intestine and wholly redncible. 

Methods of Examination. — Inspection should be with the 
patient standing, and if a truss or support is being worn, it 




should be removed. By this we will gain an accurate idea of 
the size and shape of the tumor, which will be a great aid in 
diagnosis. If nothing is seen but a small bulging in the 
vicinity of the internal ring with no history of larger swelling. 
make sudden pressure over the upper part of the canal with 
the ends of the fingers and if something is felt to slip back into 
the abdomen, we may safely conclude that we have to deal with 
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an incomplete inguinal hernia. Jf the swelling; extends outside 
the external abdominal ring, and it is oblong in shape and 
reducible, it is probable that the case is one of complete oblique 
inguinal hernia ; its reducibility, however, may not be ascertain- 
able until the patient has been placed in the recumlient position. 
On inspection it may be seen thai the swelling is circular in 
form and stands out from the body without much, if any, ten- 
dency to follow the cord, and this would indicate a direct 
inguinal hernia. If, on the contrary, it has already dropped into 
the scrotum, we may be certain it is an oblique inguinal hernia, 
and is either congenital or acquired. If congenital, and the 
hernia is protruding, the location of the testicle is obscured. If 
the swelling is reducible, there will be found an amount of thick- 
ening of the tissues, about the cord, that does not e-xist normally. 
If the photographs are carefully examined it will be readily seen 
that all congenital hernije present a swelling, uniform in shape, 
and usually with a comparatively small neck, while in those with 
the acquired sac, no matter how large they may he. the location 
of the testicle is plainly visible. This absence of testicle is also 
noticeable in Sigmoid and Cascal hernia, but it will be seen that 
these hernia: are frequently quite different from any of the 
other forms. 

Palpation. — The feeling of a swelling carries with it many 
valuable suggestions as to whether it is hard, nodular, and per- 
haps irreducible, indicating ailherent and hypertrophied omen- 
tum, or smooth in outline, fluctuating and clastic, as in a fluid 
cyst. The pressure nf the fingers on the tumor may produce 
the "gurgling" of gas in the intestine, so characteristic of 
bowel protrusion. 

Under this heading may be noticed, also, the character of 
impulse on having the patient cough, to note whether it gives 
the impression of merely pushing the tumor forward without 
expansion. It must not be forgotten that in an alxlominal 
varix, or large varicocele, there is upon coughing a Ihn'll in the 
enlarged vessel that might easily be mistaken for impulse. This 
holds equally true of a partially filled fiuid cyst. It is also true 
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that many people who have no hernia and perhaps little ten- 
dency to it, have a decided impulse on coughing; it is, however, 
projectile and not expansible impulse. In view of all these 
facts as an indication of hernia, impulse is not considered of 
great importance even though it is given a prominent place by 
almost every writer on hernia. In my own work, both public 
and private, I have placed little reliance on it. 

I desire to suggest here an excellent diagnostic test which 
I have used and taught for many years. While the patient is 
standing and with the tumor at its largest size, the fingers of 
one hand are held firmly over the inguinal canal, maintaining 
firm pressure while he lies down. Gentle pressure may now 
be made on the tumor by the unoccupied hand. It is usually 
not difficult to distinguish the character of the contents of the 
tumor as they pass under the fingers which still compress the 
canal. The rush of fluid, tlie nodular, irregular feeling of 
omentum, or the ** gurgling " of gas in the bowel, all tell their 
own storv. 

The tumor having been entirely reduced, reverse this test 
by supporting the canal while the patient gets on his feet. 
After standing for a time, fluid will gradually pass the sup- 
porting fingers, but omentum or bowel will be retained. This 
is a diagnostic test, and indicates just what will occur in the 
mechanical treatment of these cases, i.e., that fluid cannot be 
retained by external support. 

Percussion aids materially in deciding between the solid 
character of omentum with its flat note, and the resonant note 
given oflf by gas imprisoned in protruding bowel. 

Invagination of scrotal tissue, upon the finger (fig. 41), is 
a method that needs more condemnation than praise, and I have 
repeatedly cautioned my classes against its indiscriminate use. 
It is useful and allowable in large hernije in order to decide 
whether it is perfectly reducible, but its use on a person suf- 
fering from a small complete or an incomplete hernia in this 
way is an injustice and of little benefit to the examiner. By 
forcing the finger up into the external abdominal ring, that 
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[ ajwrture is certaiiily enlarged, and but little real information is 
obtained. It is no uncommon thing to find people with very 
large external abdominal rings who liave no hemia, and some 
of tliose who have it of moderate size have comparatively small 
rings. In my clinic at the New York Pust-Gradnate Medical 
School I have had. within the past ten years, three men tell me 




that they had hernia produced in just this way, in order to 
[ avoid military service in (iermany. Two of these men had 
I employed a woman who seemed to be an adept at it. The 
I usual time required to produce a noticeable hemia was three 
' days, and it was accomplished by dilating the inguinal canal 
I with the finger invaginated in the scrotal tissues, following the 
. cord as a guide. 
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Indigestion, constipation, and prostration are results, and 
therefore symptoms, of hernia more frequently than generally 
supposed. It has been no uncommon experience to see cases 
that persistently resisted drug treatment, entirely cured of 
obscure intestinal troubles by the perfect retention of hernia. 
While constipation is undoubtedly more frequently a cause, it 
is, in large and uncontrollable hemiae, a most common and 
dangerous result. It indicates a paralysis of the protruding 
bowel which, if not heeded, will result in intestinal obstruction 
that has hitherto proven beyond medical or surgical skill to 
relieve. There is also an amount of prostration present in 
many of these cases that is wholly disproportionate to the 
degree of departure from a normal condition. The effect of an 
unretained hernia upon men has been compared with that pro- 
duced upon women by some uterine derangement that may in 
itself be trifling. The mental effect is sometimes very serious 
and should be promptly counteracted by the physician. Three 
cases of suicide, the impulse having its direct origin in existing 
hernia, are within the personal knowledge of the author. 

Pain. — In by far the greater number of cases, the first 
indication of hernia is in the presence of a swelling. This may 
be discovered by the patient when it is only a slight bulging, 
but it is no uncommon thing to have him come with swelling as 
large as an egg or orange, which unquestionably has l)een of 
slow growth and still has not heen noticed. Naturally he as- 
sumes that it lias just occurred and gives a history that is mis- 
leading. It proves conclusively, however, that hernia may 
reach considerable proportions without sufficient pain to call 
the patient's attention to the parts. 

If the development of hernia is rapid and from violence, 
it may be attended by a certain amount of pain, but under or- 
dinary conditions this is unusual. There is sometimes a smart- 
ing or burning sensation in the inguinal region, and this is very 
liable to be present in omental protrusion. It is believed that 
those patients who complain of extreme sensitiveness and pain, 
should be looked upon as suspicious and doubtful cases, so far 
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as diagnosis of liemia is concerned. If Iiernia really exisls. 
other troubles are also liable to be found; as an inflame<l cyst 
on tlie cord, an inflammation of the cord itself, or jMissibly an 
acute adenitis of the inguinal glands. Sometimes a burning 
sensation is complained of as i>ccurring late in the day and <lis- 
apiwaring during the night. It is more common, however, for 




the patient to complain of weakness, or dragging pain, in the 
lower part of the alxlomen, worse at night and l)etler in the 
morning, which is increased while straining at stool, sneez- 
ing, or coughing. .Mniost all writers on the snbject agree 
that it seldom happens that Iiernia of goodly proportions de- 
velops suddenly, except in the congenital type where the sac is 
already formed. In the latter cases, when the neck of the sac 
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is sufficiently <1ilate<i. a good-sized hernia may drop at once" 
into the pouch that awaits it. 

Swelling. — The swelling, which to the patient may be the 
first indication of hemia, usually disappears when he is in the 
recumbent position at night, and may not return tlie next day 
until he has been on his feet several hours, or it may return 

Fic. 43. 




as soon as he gets out of bed. When it is well developed it is 
quite certain to drop into its sac as soon as he is in an upright 
position. Such a swelling is probably a reducible hernia, If 
neglected, the neck of the sac and the tissues surrounding it 
become more and more dilated, allowing the hernia to increase 
in size until it attains proportions that are truly enonnous, and 
the patient becomes a burden to himself and friends (see tigs. 
18, ig, 42 and 43). 
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At any stage of the 'levelopmenl of hernia there are com- 
pHcations, that may occur, that materially change the character 
of the case. The first and most dangerous is, that such an 
amount of protruding viscera may be forced into the narrow 
neck of the sac that strangulation of ihe ])arls occurs. Not 
only are the contents of the intestine prevented from passing 
through the protruding loop, but the circulation of blood is at 
first retarded, then checked entirely, producing idtimately 
gangrene of the parts. The second change that may alter the 
swelling in character is in the conlents of the sac becoming 
adherent to llie sac wall, and it is then an irreducible hernia. 
Irreducible hernia is one step farther away from the norma! 
condition and increases its dangers to the patient as well as add- 
ing materially to the difficulties of treatment. 



DIFFERENTIAL DI.IGNOSIS. 

The differential diagnosis between types of inguinal 
hernia; is usually not attended by much uncertainty in uncom- 
plicated cases. The manner of formation, size, and shape, all aid 
in deciding whether we have to deal with an incomplete, com- 
plete, or scrotal hernia, of the oblique inguinal tj'pe; with a 
sigmoid, CKcal, or ordinary direct hernia. 

Congenital Hernia. — Perliaps more frequently than any 
other type, we are called upon to differentiate between the 
congenital and acrpiired forms of inguinal hernia, and if we 
are dealing with infaiUs and children, and especially if we hope 
to cure them without operation, it is quite important that we 
should recognize the difference. Congenital hernia is always 
of the complete obliqiie form, as after passing through the canal 
and out at the external abdominal ring, it drops immediately in- 
to the scrotum in front of the testicle. If the congenital sac is 
in the female, it comes well down into the labium majora. Its 
history is usually of sudden formation and in the male Is first 
seen in the scrotum. The mother of the child will tell you Jhat 
she saw the swelling in the scrotum first, which means that in 
all probability it is a congenital hernia. If she gives a history 
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of seeing the swelling at l!ie external ring for some days before 
it descended lower, it indicates that the hernia is of acquired 
type. In the swelling produced by congenital hernia the loca- 
tion of the testicle is always obscure, and if search is made for 
it, usually it will be found at the back part of the scrotum. The 
swelling which inchides the testicle is smooth in its outlines as 




shown in figs. 44 and 45. By comparing these with the 
photographs of the other large hernia; il will be seen that, in 
the latter, the testicle can always be located. In the case shown 
in fig. 46 a mistake in diagnosis was made by the family 
physician, who supposed it to he an ordinary hydrocele, and. 
not having a trocar at hand, incised both sides with a scalpel. 
It is rather remarkable that, after cutting into one, lie should 
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[ then have njiened llie opposite siile. In tiie latter instance. pri.>- 
f tniding intestine convinced him of the true condition, and he 
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y closed the wounds with plaster. The child was quite sick fol- 
I lowing this, but recovered, It was several weeks later that 
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I saw the case, but the scars were distinctly visible and they 
show faintly in the photograph. As the child's hernia were 
reducible, a truss (fig. 47) was applied and worn for one year, 
at which time he was cured by operation. Fig, 48 shows the 
same boy two years after the operation. 

The shape of a congenital hernia should ordinarily sug- 
gest its diagnosis, its size usually Ijeing very large in proportion 
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to liie size of the neck of the tumor. If these lierni;e have 
become very large and are of long duration, this does not 
always hold true. Fig. 44 shows typical congenital hernia as 
seen in the adult. Compare wilh fig. 49, which shows a 
typical scrotal hernia of the acquired fonn: fig. 50 shows a 
typical labial hemia in the female. 

Oblique Inguinal Hernia. Acquired. — While congenital 
hernia will always present itself as a scnttal protrusion, the 
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■acquired form may be found as a small bulging into the upper 
part of the canal, or from this to any degree of development up 
to the enormous protrusions already shown. Even in the latter 
it will be noticed that the testicle can almost always be located 
by inspection. The shape of oblique hernia that has not passed 
into the scrotum, is oblong, and its presence in the canal can 
aisually be detected. 

Fit; aS. 




Cases are fretjuently seen where there is a decided bulging 
iver the canal which comes from the pushing forward of the 
whole wall of the abdomen in this region, hut where there is 
no actual hernia. Such cases may require light supimrt for a 
lime, bnt frequently even this is unnecessary. Certainly they 
are not in need of operation. 

It is in the very earliest stages that diagnosis is difficult, and 
t is here that the following test has often Iwen of great ser\-ice 
the author and his students. This test is especially applicable 
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in cases where there is doubt in the niiiid of the examiner 
whether hernia actually exists. Stand l>y tlie side of the patient, 
who shall also be standing, place the fingers gently over the 
canal. Have the patient cough, anil notice first, whether there 
is a feeling of expansion in the bulging part; then, without 
changing the position of the fingers, make sudden, sharp 

Fig. 49. 




pressure over the canal, and note whether you feel anything slip 
from beneath them. This pressure must be quick and positive to 
be effective, but must not be roughly executed. It may be re- 
peated any numl>er nf times, having the patient cough Ijefore 
each time, to as.siire one's self the slipping is. or is not, present, 
Tf present, the diagnosis of hernia is rpiite certain. Its absence 
is not quite, but nearly, as positive eviilcnce that it does not 
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exist. In tlie work of a large clinic which must be done rapidly 
and still as accurately as possible, tliis test has proven itself of 
tiie greatest value. 

Direct Inguinal Hernia presents a round tumor having the 
ippearance nf being nearer to llie median line than the oblique 
trm. and even when quite large, stands abruptly out from the 



Fig. 50. 
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«ly without much tendency to foUow the cord (figs. 21 and 
(32). Coming out to the inner side of the deep epigastric artery. 
t protrudes directly through the external abdominal ring. Tlie 
•ord is at its outer side from the median line, and its covering 
^f intcrcolumnar fascia prevents its descent into the scrotum. 
Tien small, it can usually be easily reduced by the pressure of 
E hand with the patient standing. Its diagnosis is attended 
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by less difficulty than in ihe oblique, but the difficulties of 
operative work upon it are greater. The rather common pres- 
ence of the bladder, either in association with a hernial sac. or 
alone as a direct protrusion, makes special caution necessary. 

In operating, after the sac is removed, a much more diffi- 
cult opening to close is presented tlian in oblique beniia, and 
there is a greater liability to accidental injury to important 
blood vessels on account of anatomical changes in the parts. 




Sigmoid and Caecal Hernia can properly be considered 
under one beading owing to their similarity in anatomical con- 
ditions and in general appearance. Their diagnosis is particu- 
larly imixirlant owing to the difficulties in successfully and 
safely operating upon them, and I consider it fortunate that I 
can present several excellent photographs of cases where the 
diagnosis was confirmed at operation. It is not always pos- 
sible to diagnose this condition before operating, as in cases of 
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bladder protrusion, but we usually have a peculiar type of 
swelling, and careful study of the photographs presented will 
make this more clear than words could (figs. 23, $2. 53, 
54). Fig 54 shows both c^caf and sigmoid hernia in the same 
patient, a condition rarely met with. It will l>e seen that 
no matter what size the tumor may be. its neck is enonnously 

Fig, 5a. 




large. These, as well as hernia of the bladder, are most 
frequently direct protrusions, but llie latter never reaches the 
enormous proportions obtained by the sigmoid-ca;cal type. If 
examined early, they present the general appearance of an 
ordinary direct hernia. The slowness of reduction may lead 
even in their early growth, to suspect something out of the 
usual order. They do not, like oblique inguinal and many 
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cases of ordinary direct hernia, slip back suddenly and with a 
"gurgle," In truth their reduction is never perfect, as tlie 
posterior wait of the bowel is nsually anchored oiiside of the 
abdominal cavity, hut this fact cannot often be ascertained by 
the feeling cominunicated through the covering tissues. The 
reduction is accomplished slowiy and with considerable pain to 
the patient. That is, there is a degree of sensitiveness that 




seldom exists in udier foniis of hernia. It is impossible many 
times to decide between a very much thickened sac and a 
hernia that is only partially reducible. 

There is one other important indication that may teil us 
before operation what we are likely to find, and that is, that 
patients having this form of hernia can seldom tolerate the 
pressure of a truss. Tliey frefpiently abandon treatment as 
they are far more comfortable without support, and seek 
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surgical relief only when the tumor becomes an intolerable 
burden. On account of the large size of the neck of these 
tumors they are not especially liable to strangulation, but gas is 
frequently present in the bowel in large quantities, as may be 
easily demonstrated by percussion. 



DIAGNOSIS OF OBLIQUE INGUINAL HERNIA 
FROM OTHER CONDITIONS. 

In the consideration of this branch of the subject it is w-ell 
to divide tumors, which are liable to be mistaken for hernia, 
into the reducible and tliose that are not reducible: 



REDUCIBLE TUMORS. 

Hernia. 

Congenital Hydrocele. 

Varicocele and Varix. 

Partially descended testicle. 

Lipoma. 



IRREDUCIBLE TUMORS. 

Hernia. 

Hydrocele of cord. 

Hydrocele of tunica vaginalis. 

Partially descended testicle. 

Hicmatocele. 

Lipoma. 

Inguinal Adenitis. 



Impulse upon coughing, which is always referred to in 
text-books, is in many instances deceptive, as a large varicocele, 
or a partially filled tUiid cyst, may give the same sensation. 
Furthermore, it will be found that many persons who are not 
afflicted with hernia produce a strong iminilsc in the inguinal 
region upon coughing. It is not the impulse, but expansion 
of the tumor under strain of coughing, which furnishes a safer 
guide. When the hand is placed over the swelling, the latter 
will be felt to expand, fill up, and increase in size, with a 
subsequent contraction to its previous condition. 

In the acquired variety of inguinal hernia, when the pro- 
trusion has a true peritoneal covering, the swelling is usually 
first noticed at the external ring, and may vary in size from 
that of a che.stnut to a hen's egg. It is usually soft, easily 
compressed, and disappears on lying down. 

A small tumor found in the inguinal region, presenting 
these characteristics, is pretty sure to be hernia. It must be 
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f borne in mind, lio^vevcr. that a large I'arix. as sometimes seen 
in ])regnant women, or a liydrocele of the cord where the fluid 

' is iiartially reducible into the abdomen or into the tissues, will 
closely resemble hernia. In the case of varlx. it can usually be 
differentiated by the fact of a general varicose condition of the 
labia or. jierhaps. of the entire leg of that side. An excellent 
diagnostic lest in all redncihie tumors is as follows: 

F[G. 56. 




While the patient is standing and the tumor largest in size, 
the fingers of one hand are held timily over the inguinal canal, 
maintaining firm pressure while the recumbent position is 
assumed. Gentle pressure may now be made on the tumor by 
the unoccupied hand. It is usually not difficult to distinguish 
I ihe ciiaracter of the contents of the tumor as they pass under 
the fingers which still compress the canal. The rush of fluid. 
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the nodular, irregular feeling of omentum, or the ** gurgling " 
of gas in the bowel all tell their own story. The tumor having 
been entirely reduced, reverse this test by supporting the canal 
\vhile tlie patient gets on his feet. The fluid will then gradu- 
ally pass the supporting fingers, but omentum or bowel will be 
retained. This is not only a diagnostic test, but indicates just 
what will occur in the mechanical treatment of these cases, i.e., 
that fluid cannot be retained by external support. 

Congenital Hydrocele is reducible and forms the most 
common fluid tuuK^r : it may be accompanied by a true hernial 
protrusion, making diagnosis even more obscure. In many of 
these cases, diagnosis can be made only by the action of the 
supposed hernia under mechanical treatment and inability to 
retain its fluid part. Translucency and the smallness of the 
neck of the tumor must be borne in mind. It usually reduces 
slowly and tlie fluid can be felt rushing into the alxlomen by 
holding a finger over the canal, while pressure is made from 
below by the other hand. It occurs almost exclusively in very 
earlv life. If mistaken for liernia and treated as such, it will 
be a fortunate mistake for the patient, as it will be quite sure 
to cure a condition that later might develoj) into hernia. As a 
truss will not retain tlie fluid, it is important to diagnose the 
condition and cnliglilcn the parents as to what tlicy may expect. 
In some instances of jjrotrusion into a congenital sac of thin 
omentum, the tumor is (juite elongated and has tlie feeling of 
fluid contents. 

Varicocele and Varix (figs. 56 and 57), it would seem, 
should be recognized at sight, but the fact that patients have 
been sent hundreds of miles for the treatment of hernia when 
the latter did not exist, proves that it is not always so plain 
to the average examiner. The test given for fluid tumors, 
carefully executed, should give conclusive information. 

The common saying that a varicocele feels like a bunch of 
earthworms is not in itself a safe guide, as a mass of tliin 
omentum may convey very much the same sensation and present 
a similar appearance. It seems hardly pardonable, however, that 
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sucli a case as tliat shown in fig. 57, where the dilated sur- 
face veins at once suggested its character, should be mistaken 
for hernia. In some men. however, not only df>es tlie scrotal 
surface present a perfectly normal condition, but ihe cord is 
so enlarged in the canal that it has the feeling of hernia. 
Here again, if the hand is placed over the canal and the patient 
made to assume a lying-down position, tlie timior will disap- 
pear without any part of it having been felt to pass under the 
fingers. 



Ftc. 57, 




In a case of double abdominal varix which had been mis- 
taken for hernia, sent to me from a distant state, the superficial 
epigastric vein, on either side, was so enormously dilated as to 
simulate fairly well double inguinal hernia. The tiunors were 
easily compressible, which gave Iheni Ihe appearance of Iwing 
reducible, and a truss had been worn over them. They gave 
the peculiar thrill of reducible fluid tumors when the patient 
coughed, and this had been mistaken for impuj.se. There were 
no other enlarged veins in the immediate vicinity, but below the 
knee the varicose condition was quite marked. 
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Labial V^arix may be even more misleading and is more 
frequently met with. The tumor disappears almost completely 
on lying down and appears promptly on standing up, but it can 
easily be demonstrated by the test for fluid tumors, already 
given, that it is not reducible to the abdomen. Labial varix 
occurs most frequently during pregnancy and usually disap- 
pears soon after confinement. These cases simulate labial 
hernia, which is not nearly so common in women as scrotal 
hernia in men. The following case was seen in consultation 
(June 27, 1898) : Mrs. A., age thirty-five years, had 1)een seen 
by several physicians for swelling in the left labium. Diagnosis 
of hernia had been made bv all, and several different kinds of 
trusses had been applied with no effect except great discomfort. 
She was five months pregnant and in perfect general health. 
The swelling was first noticed two months since and gradually 
increased. It was not attended by actual pain, but smarting and 
burning, and she experienced a sense of weight that was very 
disagreeable. It disappeared almost wholly when lying down 
and returned promptly upon standing. 

A soft, compressible tumor the size of a large goose-egg, or 
small orange, was found in the left labium niajora and ex- 
tended well up towards, but not to, the external ring on that 
side. It also extended uj) the left vaginal wall and connected 
with deeper parts by a cord nearly as large as one's thumb. 
Diagnosis. — Varix of veins of labia. Treatment. — Expectant; 
recumbent position for relief when in pain. If trouble is ex- 
perienced after confinement, obliteration of veins is advised. 
Letter from family physician (Jan. 21, 1899) gives subsequent 
historv as follows: 

m 

'* Perhaps it might interest you to learn the history of 
Mrs. A. of this citv, whom vou saw with Dr. M. last summer, 
and who had a varicocele of the left labium major; she was 
also pregnant. We had supposed that she might have a hernia. 
As her pregnancy progressed the tumor became smaller, and I 
was able to feel the varicose veins. Bv the time labor came on 
the tumor diminished to one-half its former size, was no im- 
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ftpediment, and, lliough forceps were used, she escaped without 
I injury to perineum or labium. It is now four months since her 
rbaby was Ixirn, and she makes no complaint of her varicocele," 
The abo\e letter ilhistrates in a graphic manner how, when 
Ithe pregnant uterus left the pelvis as pregnancy advanced, the 
[vessels were released from pressure and practically resumeil 
I their nonual size. 

Undescended Testicle lying just outside nt the external 
^ring. easily reduced into llie canal, but with a cord too short to 
lUow it to go into the scrotum, may be misleading. The empty 
IScrotum on that side shonld direct attention to the true condi- 
Vtion. Furthermore, by deep pressure over the canal it wilt be 
^seeu that the reduction is not complete. Numerous illustra- 
itions of this condition, in various parts of this work, will 
»nvey not only a correct idea of their appearance, but will also 
Indicate their very common occurrence. 

In cases where auparenl reduction has been accomplished 
land there is still felt a thickening in the canal, while the patient 
(is in a recumbent position, one of the following conditions 
Aiould be suspected; adherent omentum, retained testicle, 
I'^ovary if female), or fluid encysted within the sheath of the 
Ecord. Lipoma, or loose fat in canal, might also lie mentioned. 
An abscess, especially of the slow forming variety seen in 
ases of Pott's disease, with a long sinus, may prove verj' per- 
plexing when it points in the inguinal region. Under moder- 
ate pressure, m jtli the patient on his back, it may be so far 
reducible as to give the appearance of hernia. The slowness of 
reduction, and " liogg\- " feeling should lead to suspicion, 
especially if Pott's disease is known to exist. Iliac abscess n^ay 
present a tunior in the inguinal region, but Psoas abscess will 
more likely point in the femoral space. 

Lipoma. — In the sense of a true fatty tumor that forms in 

Pthe subperitoneal fat. and from its own size and weight forces 

btself down through the inguinal canal, it is not l>elieved that 

>oma is very common. Elongated pieces of fat occupying 

Hie canal and protniding at the external ring with or without 
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hernia, are extremely common, and perhaps the most con- 
venient term is to call them lipoma. It is believed that they 
are formed by normal subperitoneal fat being forced into the 
canal under some unusual strain and acting as a dilating 
wedge ; not only this, but it pulls down a pocket of peritoneum 
which becomes a tnie hernial sac. Tlie diagnosis of such 
masses of fat from hernia is extremelv difficult and often 
impossible. It will be found, however, that when a swelling of 
this character is reduced to the canal, it can still be felt under 
its fascial coverings. It does not drop back suddenly as would 
a piece of free omentum. Exact diagnosis is not, however, 
very important, as the treatment should in any case be the same 
as for hernia. If there is nothing but fat in the canal, the 
wearing of a truss for a year may destroy it, and it is in such 
cases that occasionallv we have records of the remarkable cure 
of hernia, in the adult, by truss-wearing. 

Irreducible Tumors are, as a rule, more easily distin- 
guished from hernia. .\n acutely inflamed inguinal gland 
should never mislead an examiner, as its heat, tenderness, and 
closeness to the skin, are characteristics which are foreign to 
hernia. They are also unaccompanied by any of the general 
symptoms found in strangulated hernia. 

Encysted hydrocele, and hydrocele of the cord, esi>ecially 
within the canal, make diagnosis uncertain in rare cases. If 
on the cord lower down, they are usually easily recognized by 
their round, smooth, elastic feel, and bv their attachment to the 
cord. Cysts just outside the ring, which may l)e reduced into 
the canal, are particularly liable to cause mistake. Under truss- 
treatment, however, thev usuallv demonstrate their character 
by the impossibility of their retention. Furthermore, when they 
are reduced, they lift the testicle high up in the scrotum. A 
gentleman came to me a few years since, who had visited most 
of the best-known truss makers in attempts to retain a small 
swelling which protruded at the external ring. Recognizing 
its true character, I drew off with a small aspirating needle 
about half an ounce of aml>er-colored fluid and injected 5 drops 
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riof 95 per cent, pure phenol. The cure was complete, as no 
I hernia had ever been present. 

Hydrocele of the tnnica vaginalis should be diagnosed 
[ from incarcerated or irreducible hernia by the fact that it is 
I first discovered in the scrotum and enlarges from the bottom 
[upwards; that the cord is of normal size where it passes 
I through the abdominal ring, and that the tumor is translucent, 
Mense, and fluctuating, and the location of the testicle uncer- 
rtain. In the beginning of hernia there is a history of a 
I reducible tumor, while in hydrocele there is a history of a 
l^adual growth without any period of reducibility. Hemato- 
I'Cele lacks the diagnostic test of transmitted light, but has a 
I history of traimiatism which "should guide us aright. 

Lipoma that are only partially reducible may sometimes 
Iform in the canal and slip through the external ring. These 
Itumors and intramuscular layers of loose fat, work their way 
(into the canal, become elongated and protrude. It is, at times, 
fimpossible to recognize them until the patient reaches the 
I Operating table. As it is always considered advisable to oper- 
late, on account of the certainty with which they are follow'ed by 
I hernia, the uncertainty of diagnosis is unimi>ortant. 

The incomplete descent of the testicle fomis a far more 

common complication than is generally supposed. If it is 

arrested by adhesions, or shortness of its cord, in the canal or 

near the external ring, it may make diagnosis uncertain and 

, simulate irreducible hernia. Young men who have this defect 

are frequently very sensitive about it, feeling that they are 

r physically imperfect, and add to the difficulties of the situation 

by trying to disguise the fact that the scrotum is empty. A 

case of this kind that had been previously examined by two 

I physicians, was seen in consultation for supposed incarcerated 

■hernia, but proved to he a post-gonorrhreal epididymitis with 

P* testicle permanently located near the internal ring. The 

patient had deluded the attending physicians by arranging and 

persistently keeping his clothing so that the scrotum was not 

exposed. He also assured me that he had repeatedly been 
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fitted by truss makers without ever allowing them to see the 
scrotum. Another case of this type was seen that had been 
diagnosed inflamed inguinal gland, and an incision was about 
to be performed when the true character of the case was dis- 
covered by finding one side of the scrotum empty. 

In the female, an ovary lodged in the inguinal canal pre- 
sents a form of complication resembling, in most features, that 
of delayed testicle. It is as persistent as is the testicle, in 
remaining outside the abdominal wall. It is not as sensitive 
to pressure from truss-wearing, nor does it seem so liable to 
inflammatory action. It can seldom be fully replaced within 
the abdomen by manipulation, and even when apparently this 
has been done, it readily slips out from under the retaining pad 
of the truss and may then become quite painful. They are 
almost always painful at the menstrual period. Ovaries found 
in this position are frequently cystic and, in rare instances, de- 
generation of structure has been so far advanced as to warrant 
their entire removal. 

Cysts forming along the cord in the male, or in the canal 
of Nuck in the female, may complicate the mechanical treat- 
ment of hernia to a moderate extent, and may be very perplex- 
ing in making a correct diagnosis. Small cysts, when they 
come under truss pressure, usually disappear after a time; if 
larger, and in the way, they can be aspirated. It is when they 
are unrecognized and attempts are made to replace and retain 
them within the abdomen, that they cause the most trouble. 

Inguinal Adenitis. — An inflamed inguinal gland may form 
one of the complications of hernia, making diagnosis obscure, 
as indicated by the case of a woman who gave a perfectly clear 
history of reducible inguinal hernia, retained by truss-wearing 
for several years. At the time of examination, she presented 
a hard, slightly painful tumor, in the inguinal region, which 
could not be reduced. It presented, in fact, every appearance 
of an incarcerated omental protrusion, except that there was a 
suspicious amount of heat and tenderness. Attempts to reduce 
the protrusion failed, and upon the points named it was diag- 
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noseO inguinal adenitis. This diagnosis was subsequently 
confirmed by the subsidence of the intlammation and the return 
of her hernia, which was easily reducible. During the active 
inHammation of the gland, hernia was prevented from entering 

hthe canal, even when the truss was temporarily abandoned. 
I have seen a case uf this kind that was even more obscure. 
iA gentleman who has a large surgical practice in a neighbor- 
ing city brought to nie a healthy, red-cheeked young man of 
twenty -six years, six feet tall and weighing nearly two hundred 
poiuids. Two weeks before he had felt some discomfort in the 
right inguinal region and shortly after discovered a small 
swelling. The discomfort had continued, but it was not suf- 
ficient to keep him from his occupation. My diagnosis was an 
inflamed cyst in the canal or an incarcerated piece of omentum 
lurrounded by fluid, which commonly occurs in the latter con- 
ition. Favoring especially the last-named diagnosis, an opera- 
was advised, and llie doctor invited me to do it. My sur- 
ise was very great wheni on splitting the aponeurosis of the 
;ternal oblique muscle, I found confined to the limits of the 
,nal an abscess containing about half an ounce of pus. Care- 
examination convinced us that this did not communicate 
er with the abdominal cavity or with the subcutaneous 
s. The young man disclaimefl any venereal disease, and 
■ infection had taken place in this unusual location we were 
hie to decide. Tliis was not an inguinal adenitis, but an 
;ess wilhin ihe inguinal canal. 
Sarcoma, and even carcinoma, of the inguinal gland must 
considered in making a differential diagnosis of incarcerated 
-or irreducible hernia. One case sent to me as irreducible 
'•tnguinal hernia, was sarcoma, which later invaded the abdom- 
ity and caused the death of the patient. 



DIAGNOSIS OF FEMOR.^L FROM INGinNAL HERNIA. 

Ordinarily this is not in the least difficult, but in some 

Instances may be extremely so. If hernia is found in the 

■otum or labitun it is at once recognized as having an 
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inguinal origin. Femoral hernia usually protrudes as a small, 
circular swelling, in the femoral space just below Poupart's 
ligament, but it sometimes comes in contact with resistent tis- 
sues that turn it sharply upwards, and it then occupies almost 
exactly the position of an incomplete inguinal hernia. Such a 
hernia is always reduced with difficulty, and this fact alone, 
occurring in a moderately small hernia, should lead us to sus- 
l>ect that it is of tlie femoral variety. In addition to this, 
however, is the fact that reduction in femoral hernia, especially 
of the kind named, will be downwards and backwards, appar- 
ently directly into the thigh. As the hernia slips back the 
finger can usually follow it into the aperture through which 
it has returned. Pressure over the inguinal canal will also 
demonstrate the fact that this is empty. A test that I have 
used for many years in doubtful cases and that has proven 
valuable, is as follows : 

Locate the spine of the pubes and place a finger upon it. 
Then, by the fingers of the other hand, locate the iliac spine 
upon the crest of the ilium and place a finger upon that. Now 
draw an imaginary line between the two, representing 
Poupart's ligament, and if the bulk of the tumor is below that 
line it is femoral ; if above it is inguinal. In this connection it 
is also well to remember that the internal ring is just half-way 
between the spine? upon which the fingers rest. 

The pubic spine is an important landmark, complete 
inguinal hernia passing over the pubic bone between it and the 
median line, and femoral hernia always presenting outside and 
below this bony prominence. It is well to remember that 
femoral hernia is very rare in youth and childhood, and that 
while it does occur in the male, it is far more common in the 
female. 

PROGNOSIS. 

A small reducible inguinal hernia is not in itself a serious 
matter, but the fact that it carries with it potentialities that 
may at any moment transform it into a highly dangerous con- 
dition, is sufficient to make it a matter worthy of the most 
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earnest solicitude on the part of both doctor and patient. These 
dangers increase with the degree of development, and neglect 
merely invites disaster. It is a condition that demands imme- 
diate attention, as its history from earliest beginnings is one 
of constant increase in size and added complications, if allowed 
to go unattended. Sometimes, though rarely, physicians advise 
mothers to allow their children to outgrow hernia; this is 
wrong and due to utter ignorance of the subject. 

Hernia has, until recently, been classed among the incu- 
rable surgical affections, but, fortunately for humanity, it has 
finally been permanently removed from that list. There 
remain, however, two forms of treatment, palliative and 
curative, and while the physician may advise, the patient must 
elect which fonii is to be used. 

Palliative treatment may, under certain conditions, be also 
curative, but in by far the greater number of cases it is only 
temporizing, and the patient is carrying with him a degree of 
danger that is greater than that involved in submitting to 
meth(Mls designed to cure the affection. Palliative methwls 
consist in the adjustment of retaining apparatus, such as 
trusses, bandages, etc., that prevent the protrusion of the 
hernia, and, while they remain efficient, protect the patient from 
the danger of strangulated hernia. In very young children 
the wearing of such apparatus for one, two, or more years 
frequently i)r()duces a permanent cure, but in the adult this 
fortunate result is seldom obtained, and they are obliged to 
continue the use of artificial support throughout life. 

Curative treatment consists in a surgical o|:)eration for the 
removal of abnormal conditions and restoration of the parts to 
their nonnal strength. For many centuries it was the ojipro- 
brium of surgery that attempts in this direction not only 
uniformly failed, but were attended by serious danger. One 
of the greatest achievements of modern surgerv' is that n(^t only 
have the dangers l^een almost wholly eradicated, but that the 
degree of success attained is far beyond the expectations of the 
most hopeful. 

8 



CHAPTER VII. 

MECHANICAL TREATMENT OF INGUINAL HERNIA. 

There can be no question respecting the rapid advance in 
the surgical treatment of hernia during the past ten years. 
Operations for the relief of this defect have not only become 
comparatively safe, but any impartial observer must admit that 
more cures are being obtained than were formerly thought 
possible. The increased safety in operation is unquestionably 
due to the wonderful advance made in all branches of surgery, 
while the increase in the percentage of cures results not only 
from improved methods, but from the fact that now many 
cases of small and recent hernia arc being operated upon, 
whereas in former years only those cases considered desperate 
were subjected to surgical treatment. 

No matter how much advance there may be in the art of 
surgery and in the cure of hernia by operative means, the 
mechanical treatment of this affection must always remain an 
important source of relief to a large number of sufferers. 
Patients requiring artificial support for retention of hernia 
form a great army of sufferers who look to the general prac- 
titioner for aid. He should not allow them to drift about and 
put up with the services of the inexperienced and non-medical 
truss seller, but take them under his own care and know that 
they arc perfectly ])rotccte(l from the danger of strangulated 
hernia. The wearer of a truss is a chronic invalid, and he 
should submit himself to his physician, at regular intervals, for 
inspection and the correction of defects in the truss and in the 
manner of wearing. Some neglected and complicated herniae 
may demand the attention of those who have had large and 
special experience, but the prevention of this extreme condition 
rests with the general practitioner, and he can in all ordinary 
cases carry out the necessary details for securing the safety and 
comfort of the patient. 

114 
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Thirty years ago the practice of that special branch of 
I surgery now known as orthopedic was almost wholly in the 
I hands of instrument makers and " quacks." The crippled and 
I deformed have been rescued from the hands of the ignorant, 
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F and there is, perhaps, no more careful scientific surgical worit 
[ than that done by tlie orthopedist. Quackery, undoubtedly, still 
(exists in this line, but it is not supported by the wealthy and 
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intelligent people as in the past. Instrument makers construct 
orthopedic apparatus, but they seldom either devise or apply 
them. They certainly do not treat the patient. For many 
years the author has hoped to rescue the mechanical treatment 
of hernia from the hands of those who know nothing of the 
anatomy, diagnosis, or pathology, and therefore Httle of the 
proper treatment of these important cases. It was hoped that 
orthopedic surgeons would introduce mechanical treatment 
of hernia into their special work. As one of the founders of 
the American Orthopedic Association, he endeavored to con- 
vert his friends to his views, but failed. No members of the 
profession are so well educated to, do the mechanical work as 
they, but now, since the great advance in the surgical side of the 
subject, it is still farther away from them. 

This is a misfortune to the large numl)er of truss wearers 
that must always remain with us, no matter what advance is 
made in surgery, because it leaves them in the hands of those 
who must necessarily do poor work and make serious mistakes, 
no matter how honest their intentions may be. Druggists and 
instrument makers should continue to sell trusses, but the diag- 
nosis of the case, selection and application of the truss, and 
subsequent care of the patient, should l)e in the hands of those 
who have been qualified by medical education to fulfil these 
duties. These remarks are not intended to reflect upon men 
who, while they have not had a medical education, have from 
many years* experience as truss fitters become expert in this 
line of work and fairly accurate even in diagnosis. Many of 
these men have taken the trouble to study the anatomy of the 
parts involved in hernia. The most serious charge that can be 
made against some of them is, that they frequently favor some 
special style of truss, and their expertness, as applied, lies more 
in their ability to fit the patient to this truss than in the selection 
of and fitting to him a truss best suited to his condition. 

History and Construction of Trusses. — The wholesale 
manufacture of trusses has become an important business in 
this country, and correspondence with all of the larger firms 
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I enables me to stale, that a conservative estimate of the nnmber 

I made every year would be fully three quarters of a million. 

I Some of the manufacturers gave a much higher estimate, and 

I the one given is that of the most conservative. One maker 

alone claims to manufacture this number, but he not only has 

• an American trade, but does an extensive export business. 

Truss manufacturers, many of whom have had large personal 

experience, have done what ihey could to aid their patrons, the 

retailers, in the art of truss- fitting. For this purpose, some 

instrimieiU makers have found it advisable to select an 

employe who shall have acquired skill in the fitting-room, hut 

to the average druggist truss-fitting is distasteful, and most 

frequently he sells the truss after securing a measure of his 

I customer, usually taken over the clothing. On the other hand, 

I physicians, as a nde, avoid truss-fitting because of their total 

1 lack of instruction during college days. They have l>een duly 

' instructed regarding the alarming conditions found in cases of 

strangulated hernia, and the operation for its relief, but have 

not been taught how to protect their patient against this danger 

by the proper application of a truss. They have been especially 

well drilled in how to apply " Professor Somebody's pet spHnt," 

but of truss-application, which ihey will have ten opjxjrtunities 

to make for every fracture they see, nothing has been taught 

them. The patient is therefore in the unfortunate dilemma, 

between the truss seller and the doctor, of having to select and 

I tisually to apply his own truss. 

This work of truss-fitting is even more foreign to the call- 

I ing of the druggist than would be the prescribing of medicines. 

I He has usually a very good knowledge of materia medica, but 

I knows little anatomy. patholog\-, or surgery. The responsi- 

I bility is therefore with the physician, and here it must rest. 

i When he sees a case of hernia he should decide upon its needs, 

select the truss, apply it, and give his patient to understand — as 

long as he wears a truss he requires the doctor's care, and that 

he should rejuirt several times each year for inspection, even 

though everything seems, to him, in [wrfect condition. Some 
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manufacturers devote a portion of their catalogues to instruc- 
tions in truss-fitting, but one of them sums up the whole subject 
in the following laconic sentence : ** The best way to learn 
truss-fitting is to do it/' This is good advice to the physician, 
but in this work I hope to give a more serviceable guide than 
has hitherto been within the reach of the general practitioner; 
the surgical part of the subject has been skillfully dealt with 
by others, but the equally important mechanical part has been 
given only superficial attention. 

Trusses are remedies for the treatment of hernia, and from 
the excellent variety made it is usually possible to select one 
suited to the requirements of a case in hand. He who expects 
to treat all types of hernia with a single form of truss is as far 
wrong as the doctor who is looking for one drug, or a com- 
bination of drugs, that shall be suited to the cure of all his 
patients. For this reason patented trusses are unreliable, as a 
rule : in fact, I know of no patented trusses worthy of extensive 
use. 

A considerable variety of good trusses are made by 
reputable manufacturers, who are very willing to make any 
variation that physicians may suggest in their construction. 
The difference between such trusses is largely in detail of 
construction, the types being essentially the same, and none will 
be mentioned in this work that cannot be obtained from any 
of the large producers, l^he United States leads the world in 
production; in fact, it is safe to say that more good trusses 
are made in this countrv than in all of the rest of the world 
put together. 

CLASSIFICATION OF TRUSSES. 

It has been a serious problem to present to my reader 
a large variety of good ai)pliances, from which he may select 
intelHgently, without transforming my work into a truss- 
maker's catalogue. It is essential, however, tliat the reader be 
shown what is believed to be the l)etter types, as well as some 
of the bad ones, and told wherein the latter are defective, so that 
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he may discriminate against them. 1 have endeavored to solve 
this problem by grouping together those of a certain type and 
speaking of them in a general way, rather than individually. 
All worthy of favorable or unfavorable mention have been 
placed in a few groups, and the reader can readily fix in 
mind the principles involved in each. This grouping is also in 
a measure historical, for, as a matter of fact, endless varieties 
have descended from a few types. These groups have been 
placed in the following historical order : 

(i) Springless type. Earliest history (goo B.C.) to date. 

(2) French-German type. 1306. 

(3) Cross-body type (English). Royal Pat., October 27, 1806. 

(4) Chase type (American). 1837. 

(5) Hood type (American). 1847. 

(6) Unclassified. 

Perhaps the remotest historical record of the truss is con- 
tained in the statuette, a cut of which is at the beginning of 
this chapter. There is little doubt that the earliest form 
consisted of a pelvic belt with a compress over the inguinal 
canal, held in place by a perineal strap. From this prehistoric 
truss used by many nations, civilized and uncivilized, has 
descended the group of springless trusses, a very few of which 
are shown. In this country they have been l)est known 
as the ** elastic tniss " l^cause of their l)eing made of heavy 
elastic web. In England this type is known as the Moc- 
Main, and consists of a strong pelvic belt, made of leather, 
to which is attached a good-sized pad held down by a perineal 
strap (no. 7 of group). It is believed to be in many respects 
better than our elastic truss. It is more durable, and, being non- 
elastic, is more reliable in the retention of the hernia. There is 
also upon the pad a small spring, to which the perineal strap 
buttons, that turns its lower end under, giving an upward as 
well as a backward pressure. 

I regret to state that, in this countr\% more elastic trusses 
are sold than any other form. That this is not because of their 
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greater value is tienionstrated by the fact that some manu- 
facturers who supply such a large demand seldom use them, in 
their own fitting-rooms, when the truss-selection is left to their 
best judgment. Their extensive sale is due largely to the fact 
that they recjuire no fitting. Those suffering from hernia can 
buckle them un without difficulty. Furthermore, they wear out 
much sooner than other forms, the wearer frequently being 
obhgetl to renew his truss two or three times a year instead of 
wearing it several years, Springless trusses are, however, very 
defective in actiim. and their use in many instances results in 
serious trouble. Few people wear them for any length of lime 
without finding their hernise worse than when they began. 
This occurs because the pad is drawn down against the pubic 
bone by the perineal strap, leaving the up|)er part of the canal 
unprotected an<l consequently occupied most of the time by a 
part of the hernia. A hernia held at the external ring only, is 
poorly held and sure to increase. If the pelvis were as round 
as a barrel, the springless truss would be more effective, but 
as its transverse diameter exceeds by fully one-third its antero- 
posterior diameter, it is thoroughly unscientific {fig. 59). 

A flexible band surrounding the hips and drawn tightly. 
will produce far more pressure over each hip than over the 
inguinal region where it is needed, A band of this character 
will not maintain its position upon the body widiout the 
perineal strap, and this is, for reasons which will suggest them- 
selves, an alK>mination, as well as positively injurious. The 
importance of retaining hemia within the internal ring can- 
not be too strongly emphasized. In many instances injury 
results from placing the supporting pad over the pubic bone 
and external ring, allowing thereby the upper part of the 
canal to be constantly occupied by a loop of bowel or piece 
of omentum, and compressing the cord against the hone, pro- 
ducing atrophy of the testicle in some instances. Added to 
this is their lack of cleanliness, which alone Is quite enough 
to condemn them for general use. Tliey have one valuable 
tise and that is, as a night truss. Ordinarily this is not needed 
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by the adult, but if from the enormous size of the hernia or a 
persistent cough the protrusion takes place at this time, these 
springless trusses serve a good purpose. There is little doubt 
that most wearers would get a greater degree of improvement 
by the use of a night truss, but the one that is exactly suited for 
the day is entirely unsuited for the night, and the reverse holds 
equally true. 

French, German, and English Trusses. — In the second 
group is shown a type of truss that has been w^ell known 
in this country, and in most foreign countries, for many 
years. There are an endless number of variations in the minor 
details of its construction, but the general type remains. 
Doubtless it represents the first form of metal spring, and it 
had its origin either in Italy or France, probably the latter. 
The first recorded use of metal for a truss spring was, accord- 
ing to Macready (A Treatise on Ruptures, Jonathan F. C. H. 
Macready, F. R. C. S., p. 195), the iron-band truss recom- 
mended by Gordon in 1306. Steel was first used by Nicolas 
le Quin of Paris (" The Sign of the Golden Truss '') in 1628. 
It is possible to present only a few of the numerous descendants 
of this type. In this country they have been known to manu- 
facturers as the French (nos. 6, 7, and 8 of group) or German 
(nos. 3, 4, and 5 of group) tniss, the only distinguishing 
feature between them being that the former are made lighter, 
and usually bear some decorations in the form of fancy stitch- 
ing or embossed flowers upon the leather forming the outer 
surface of the pad. 

This form of truss as made in England (nos. i and 2 of 
group) is superior in two important particulars to those made 
here, and whether their origin was the same is not known. In 
the French-German truss the spring passes around the back to 
a point three or four inches beyond the spine, terminating over 
the gluteal muscles. In the English form this spring continues 
far enough around to clasp the opposite hip, thereby holding 
itself securely in place. It also has the retaining pad placed in 
a line almost parallel with the spring instead of arching 
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Group of Trusses, French, German, and English Tvpks. 




1. Single Eii>{:lish type. 




2. Double Knglish tyi>c. 




3. Single German type. 
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L abruptly down over tlie pubic bone as in the French -German 

■ truss. These are two serious defects in most of the trusses 

■ made in the United States and Germany. Fortunately some 
■of ihe larger manufacturers are recognizing this defect and 
Jen<leavoring to correct it. Tlie centre of the truss pad should 
ftbe very nearly on a line with the centre of the spring, in order 
§to have it effective ami comfortable. When ihe pad is thrown 

Fig. 6a. 






Typk.1 lll<i.|tatto 




MCn 


KoK Ibat Ihe r>i«t ix 


niasanwipRH directly over Ibe pubic bone, and Uul tbe hernu 



down so Jow that its lower edge rests upon the pubic bone it 
ceases to be a reliable support, acts as a conjpress over the bone, 
and may for a time keep the hernia out of the scrotum, but 
the canal is gradually being dilated to such an extent that the 
hernia eventually becomes almost, if not quite, uncontrollable. 
The accompanying illustrations (figs. 60, 61, and 62) show 
this serious <lefect in trtiss-making and tniss-wearing. The 
first pictures tlie case of a young man who, under the use of this 
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type, had gradually grown worse until it was almost impos- 
sible to retain liis hernia, it is not uncommon to see these 
trusses \Yon\ in this way. The second photograph shows him 
with a Hood truss holding his hernia in proper position. As 
he was weak upon the left side, a thin pad for moderate support 
was placed over that region. 

Perhaps the worst feature of this fonn of truss, as now 
made, is in the fact that even if the pad is properly placed over 




Skme mscaa Rg. £n, with pruperly iid)iutcd Dc GirmD-tfood tniss rdsiiiliig 



the inguinal canal, it will in a short time drop down over the 
pubic bone. The reason for this is that the spring naturally 
seeks the spot around the hips where it is least influenced by 
muscular action. This neutral point is midway between the 
crest of the ilium and the trochanter major (fig. 63), above 
the active muscles of the thigh and below those of the abdomen. 
In this position the front end of the spring tenninates over 
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' the middle of the canal. If the retaining pail is two inches 
below the spring, it will be seen at once that it must rest upon 
tlie pubic biine when the spring rests in its normal jKisition. 
This criticism applies with equal force to all of that vast variety 
of trusses of the type shown in the group under consideration 
and by the Chase type, to be spoken of shortly. Tlie English 




■type of this group is very good, and the farther away from this 
■form the more imperfect is the truss of this pattern, While 
■trusses of this group have an enomious sale few expert truss- 
I fitters use them; the German instrument and truss makers, 
Ihowever, use them almost to the exclusion of all others. 

Cross-Body Type. — Towards the close of the eighteenth 
Mntury. Salmon & Ody. an English firm still in existence, made 
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an important change in the form of truss springs, establishing 
one of the most vahiable types of truss that we now have 
for the treatment of single inguinal and femoral hernia, known 
as the cross-body truss (no. i of group). The spring, in- 
stead of surrounding the hip on the side of the hernia, passes 
from the canal directly across the lower abdomen and around 

Fig. 63. 




Position in which spring shuuld rest about hip. Midway between crest of ilium and tro- 
chanter major, its end in front over internal rinj^. If it comes across abdomen it should termi- 
nate at the same point. 

the hip of the opposite side. As originally made this truss had 
a convex i)a(I over the inguinal region, held to the spring by a 
ball-and-socket attachment. The spring after passing acn^ss 
the abdomen and around the hip opposite the hernia, terminated 
over the spine, where there was another circular pad held by the 
same method of attachment. 

This truss was later modified, in this countr}\ by putting 
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on an elongated back pad (nos. i, 2, and 4) that should press 
on either side of the spine, its centre being arched; and by 
making the spring longer (nos. 3, 5, and 6) so that it would 
terminate over the gluteal region, directly back of the hernia, 
either in a circular pad or continuous with the strap that com- 
pletes the circumference. The special advantages of this 
spring are — that it surrounds fully three-fourths of the lx)dy 
and, when properly fitted will retain its position, even though 
no strap is used; it furnishes a longer, and therefore a more 
elastic, spring. The direction of the pressure is from the front 
pad to the centre of the back, and as it crosses the back at a 
slight elevation cn-er the front, it has a slight upward pressure. 
It is convenient to the dealer because it can be (iuickly converted 
from a right- to a left-side truss. There are many modifica- 
tions as to the form of retaining pad and its method of attach- 
ment to the spring, but, while convenient, they are not essential. 

In this form, with such modifications as can be made to 
suit individual peculiarities, we have one of the most valuable 
appliances for the treatment of hernia that has ever been 
devised. 

Chase Type. — This form began with the truss I>earing 

the name of its inventor. Dr. Fleber Chase, 1837. It was 
issued during the war of the Rebellion ( 186 1-5) to soldiers 
who deveh^ped hernia in the service. It consisted of a spring 
of the French type to which was attached in front a soft, 
malleable iron neck, curved downwards, holding a polished 
cedar pad. The pad was held by screws, passing through a 
slot in the iron neck, so that it could be raised or lowered and 
the neck easily bent into any desired position. The truss was 
considered quite an improvement on its pn^totype which 
undoubtedlv was the French truss. It has manv descendants, a 
few of which are shown in their group. 

To a lesser degree they are all open to the objections that 
have been oflFered to the French type. The pad-centre being 
considerably below the spring-centre is an objection already 
mentioned. Also, the springs like all those that go on from the 
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same side as the rupture, are dependent upon the strap for 
retention of position, and when this stretches, or is improperly 
adjusted, they are very liable to shift their position and allow 
the hernia to protrude. For perfect fitting, comfort, and 
security, they do not compare favorably with the cross-body or 
Hood type of truss. 

Hood Type. — This is apparently an original type, purely 
American, the invention of Dr. J. W. Hood of Kentucky. 
In its existence of nearly seventy years, this truss has passed 
through many hands and has been the subject of many im- 
provements, but its general type remains. Its spring is solid 
in front, surrounding both hips, and terminates within 
about two inches of the spine on either sid«. Usually it has 
circular pads attached to the spring ends in the back upon 
which the counter pressure is taken, but some makers put on 
instead a flat, oblong disk which broadens the spring at this 
point and distributes the pressure over a greater surface. The 
retention pads used in front are of various shapes and designs, 
and may be selected to suit individual requirements. The 
original Hood pad is, however, for general use, an excellent 
form. It is thicl? at its lower edge, thin at the top, and in 
action presents a moderately convex surface over the inguinal 
canal. The jnibic portion of the Hood spring has, (M1 cither 
side, a slot which runs parallel with, and is directly over, the 
inguinal canal. Transvcrsly to this slot is another in the pad, 
and between the two there is quite a wide range of movement 
for accurate adjustment. When the adjustment is complete 
the pad is solidly fixed to the spring by set screws, which 
prevents motion between them while in use. 

The action of this truss is peculiar in that it does not 
depend wholly upon compression or si)ring action. It has. in 
fact, l^en extensivelv and very successfullv used in a metal that 
has scarcely any spring action. It acts as a resisting frame 
about the i)elvis with the pad making firm i)ressure over the 
ingm'nal canal when the wearer is in an upright ])ositif)n. 
Should he cough or strain, the abdominal wall is thrown for- 
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ware!, but rirmly met and restrained by llie pad fastened to the 
pelvic frame. If, however, he shuiild lie down, the frame 
would not follow to any extent the receding surface of the 
alxlominal wall. Many truss makers have not fnlly compre- 
hended this action of the Hood truss and have made the 




springs too heavy and with too much action, this errttr lieing 
fostered by the necessity of strong spring action in other forms 
of truss. The fact that in this truss a larger amount of com- 
pression can be dispensed with, makes it a much easier form 
for the patient to wear. When completely at rest, ihe wearer 
is in a measure relieved of pressure, which is a great comfort, 
quite in contrast with the tireless and never ceasing pressure 
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from a .spring, the ends of which are ciuleavoring to come 
together. 

The Hood spring should surround the jielvis very nearly 
in a straight Hne, and some manufacturers have ruined it 
by arching the sides too high. As soon as this is done it 
loses its pelvic-frame action, the pads drop down over the 
pubic bone, and the truss then has many of the objection- 
able features of the trusses which have the pad set on a 




etc Garmo-Hood IriiB applied, Bick view. 

descending arm. The shapes which are best for general use 
are shown in Nns. 6. 7, and 9 of the Hoo<l tj-pe group. The 
Hood spring also has the advantage of carrying one or two 
pads, but it is always best with two. The one over the side not 
ruptured may be very thin and is called in the trade, a 
" dummy " (figs. 64 and 65). 

A person with one hernia is quite liable to develop another 
on the olher sirle. which is more likely to happen when a single 
truss is worn than when none is used, for the reason that 
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the pressure against one side of the abdomen throws the 
intra-abdominal pressure towards the other side. Again, 
where double hernia exists, this solid-front spring is desirable 
because there can be no change in the relative position of the 
pads, by the stretching of a strap as in other forms of double 
truss, or by error of adjustment by the wearer. Increased 
weight and consequent change of size, is also better provided 
for by the adjustment of the strap in the back than in front. A 
person may gain or lose several inches in size without any rela- 
tive change in the position of the two inguinal canals. When 
the wearer becomes tired and wishes to relax the constriction 
of a truss, it can be done if fastened in the back, without 
disturbing its position in front ; on the contrary, if the pads are 
held in position by a strap in front, the moment this is loosened 
they are out of adjustment and the wearer is liable to accident. 

The truss of this type that I have used for many years, 
more than any other, is shown in no. 7 of group, or fig. 64 
and 65, applied. It differs from the others principally in its 
lightness, simplicity of construction, and in the fact that the 
spring is made of hard-rolled German silver instead of steel. 
It is covered by hard rubber and the pads are attached by simple 
clasps that allow of adjustment. 

There are few expert truss fitters in this country who 
have not used extensively the Hood tyj)e of truss, while some 
have used it almost to the exclusion of all other forms. It is 
easier to fit than almost any other, and certainly easier to wear. 
The special advantages of the Hood truss are believed to be : 

(1) It passes around the pelvis at the most immovable part. 

(2) Surroiiiidinp both hips givc"^ it >labiHty. 

(3) It retains with relatively le^s pressure. 

(4) It protects one or both canals. 

(5) Counter pressure is on the gluteal region where best 

tolerated. 

It has, however, the disadvantage of being somewhat 
more expensive to manufacture than other forms, and for this 
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Double Truss Group. 




X. Double ball-and-socket truss. 




2. DuuDle hard-rubber Iruss. 




3. MuUificd Chase Truss. 
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reason alone, many truss sellers liave declined to carry lliem 
in slock. Tile physician slioultl impress upon his patient the 
Irutli, lliat lo the ruptured man a good truss, well fitted, is 
more important to him than his clothes. Undue economy in 
this connection is poor policy. 

UnclaBsiiied Group.^ — There is also a group of trusses 
that cannot be classified with any of those already mentioned. 
Itcontainsone upon which I have never lookedwith much favor 
though I have known good truss fitters (no. i) unbiased by 
personal interest, who claim to have found it satisfactory. Large 
numbers have been sold to dealers throughout the country, and 
for that reason it seems best to mention it here. It has the ap- 
pearance of an original type of truss, and I lielieve the makers 
considered it such, but as a matter of fact Dr. TihI of Lon- 
don, England, patented (alx)Ut 1858) a truss to which this is 
exactly similar except in details of construction, his being 
made of a steel spring occupying exactly the same position as 
this, held in place by a similar band, while this is made of spring 
brass, or oilier wire, so shaped that one piece forms not only 
the spring, but the frames for both the front and back pads. 
The advantages of this truss are in its extreme lightness and 
small cost of construction. Its disadvantages, as ihey present 
themselves to me. are its great liability to liccome displaced, lack 
of durability and general inefficiency. Its retention in place is 
absolutely dependent upon the web band which surrounds two- 
thirds of the hip. Furthermore, the length of the spring, from 
the crest of the ilium to the hernial pad in front, is such, that in 
bending forward the pad is forced down over the pubic iHtne. 
Wearers have complained to me in reference to this as a 
great inconvenience, and it is certain that any truss |>a<I that 
is so liable to displacement, must be looked upon as very 
dangerous. 

Nos. 2 and 3 of this group represent a combination of a 
short steel spring with an elastic band. It is a modification of, 
and I should think something of an improvement upon, the 
elastic truss. 
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Double Truss Group. — This group merely presents the 
same type of trusses already illustrated, as arranged for double 
instead of single hernia. 

Retaining Pads. — Pads for the retention of the hernia are 
made of many shapes, and are usually interchangeable so that 
the fitter can make almost any combination of spring and pad 
that he may desire (fig. 66). In ordering pads it is only 
necessary to state the form of spring they are intended to be 
used on, and suitable screws for attachment will be placed on 
them. For general use the best form is a moderately convex, 
oblong pad such as shown in nos. 3 and 7 of the pads grouped 
on the accompanying plate. These oval pads are made in 
several sizes, as shown in the diagram of sizes (fig. 67) ; 
using an unnecessarily large pad is a mistake most frequently 
made. This is especially true in the treatment of large sized 
herniae. The larger the pad, the stronger the spring pressure 
must be. With the smaller pad the pressure is concentrated 
immediately upon the spot, while if that same pressure is dis- 
tributed over a large area, it ceases to be eflfective. A thin, 
flat pad answers well for a thin person, but upon a fat patient, a 
deeper pad, such as No. 8 of pad group, must be selected. 

The pads are made either of soft material, felt, hair, or of 
hard material, such as wood, hard rubber, or celluloid. A soft 
pad that has proven useful is known as the water pad. 
This is made in every conceivable size and shape, and consists 
of a rubber l>ag filled w^'th water or glycerine, sealed. Over 
this is a layer of felt and then a covering of silk, kid, or 
chamois. In some special cases this is a valuable pad, but its 
lack of durability is a serious defect. If the wearer is cautioned 
about its tendency to flatten out and leave him unprotected, it 
may save serious trouble. This change is so gradual that unless 
attention is drawn to it, it may not be noticed. For general 
use there is no pad made that equals in durability, cleanliness, 
and relial)ility. those made of hard rubber or celluloid. The 
skin maintains a nuich healthier condition under the pressure of 
a hifj;-hly polished, impervious surface, than any soft material 
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that is constantly accumulating the excretions of the skin. 
Ordinarily the hard pad is equally comfortable to wear, if 
placed in proper position, and does not impinge upon the 
bone or other hard parts. The tissues back of the pad are soft 
and flexible, conforming readily to the shape of the pad, thus 
closing the upper part of the canal. 

Truss Coverings. — The material with which a truss spring 
is covered has little to do with its efficiency, but may make 
much difference in comfort, cleanliness, and durability. Clean- 
liness of both person and appliance is the first essential of 
comfortable truss wearing, and it is for this reason that hard 
nibber and celluloid make the most desirable materials with 
which to cover truss sj^rings and make the pads. In using 
these materials retaining pads can be made hollow, and there- 
fore very light. 

The use of hard rubber in truss-making was the invention 
of Dr. J. W. Kiggs of New York City, about 1865, and was 
one of the most valuable contributions ever made in the interest 
of the truss wearer. The names of Riggs, Chase, and Hood, 
all reputable physicians, should long be remembered in connec- 
tion with the {Threat advance of this countrv over other nations 
in truss construction. Manufacturers are to be congratulated 
upon the excellence of their i)ro(lucts, but we must still claim 
for the medical man the honor of having made the most valu- 
able suggestions. In individual cases, especially in aged, thin, 
and sensitive i)eo])lc. it may be very advisable to have trusses 
constructed of the softest possible material, but for the average 
wearer there is nothing e(|ual to the hard rubber or celluloid, 
which insures cleanliness, as thev will not absorb the excretions 
of the skin. They can be washed in water, or lM)iled if worn 
during contagious disease. IMiysicians fre(|uently make the 
mistake of speaking of the ** Hard-Rubber Truss " or " Cellu- 
loid Truss*' as thouijh they were some definite type of truss. 
This is an error, as these nrnne-:^ merely refer to the material'=i 
used in construction and are api)lied by makers to every known 
type of truss. 



CHAPTER VIII. 

TRUSS-FITTING. 

The fitting of trusses is an art that is difficult for a person 
to acquire who has no mechanical tastes or ability. Such a 
man would seldom become an expert, but if persistent, would, 
with practice, do the work fairly well. It requires in addition 
to some mechanical skill, patience unlimited, persistence until 
the ideal is attained, and tact in managing the patient, especially 
if he is an old truss wearer and has *' ideas *' regarding his 
needs. Unfortunately every beginner has had to acquire skill 
by personal experience, and when he has obtained this it has 
been considered shrewd business policy, by the non-professional 
expert, to impart as little of his knowledge as possible to others. 
There is no valuable guide to truss-fitting and largely because 
those who have written on hernia have had surgical experience 
only, while tliose who have had experience in truss-fitting have 
** bottled it up/* fearing that their rivals might be benefited 
by it. 

Truss-fitting consists of obtaining the measure and shape 
of the patient, selecting the truss suited to the case, shaping of 
the spring, and its application to the patient. The patient 
should also be instructed in the reduction of his own hernia, in 
the removal and readjustment of the truss, in the necessity of 
care and cleanliness of the skin, and last, but not least, in the 
importance of returning for refitting and inspection. 

Taking Measure and Shape. — Every person is differently 
formed, even though the circumference be exactly the same, so 
that it is equally as important to consider the shape as the meas- 
ure. Manufacturers can only follow one general shape for a 
certain size, therefore, if a patient buys a truss from stock that 
fits him, it is because he happens to fit the truss. Practically 
each truss should be shaped to the form of tlie person that is to 
wear it, and recognizing this fact, truss makers temper their 
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springs so that they can. with care, be bent to the required form 
with little risk of breaking. 

The measure tor a truss (fig. 68) for inguinal hernia 
should be the entire circumference of the pelvis, about level with 
the internal ring, passing midway between the crest of the ilium 
and the trochanter major, and with the tape a little higher in 
the back than in front, corresponding with the pelvic obMquity. 




'- Shonrliig local ioa 



This measure should be recorded in number of inches, and fol- 
lows the line properly covered by the truss spring as shown 
in fig. 63. It is also well to record the measure from one 
inguinal canal to the other in double hernia in order to locate 
the pads at a proper distance apart, remembering that in direct 
hernia the pads must be nearer together than in the oblique 
form. 
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Diagram. — Placing; a diagram, on paper, of the patient's 

pelvis win materially aid even an expert fitter, and it puts truss- 
fitting within the possibilities of the inexperienced. The 

Fig. 69, 




" Lead-Tape Method " suggested by the author many years 
ago, has proven a very easy and valuable way of doing this, 
but has not been as extensively known as it should have been. 
This diagram is obtained by the use of a strip of sheet lead, half 
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edgewise upon a sheet of paper, or case book, of suitable size. 
A tracing is now made of its inner surface with a lead pencil. 
This will represent about two-thirds of the circumference of the 
pelvis and when transferred to paper the diagram may be com- 
pleted by turning the lead over and completing the tracing, or 

Fig. 71. 





Diagrams of two persons of 32-inch measure. 

if preferred by repeating the process for the other side. This 
diagram gives the shape of a section of the hips taken on a 
line covered by the truss spring. 

The shaping of a truss spring by this diagram is much 
easier than shaping it to the patient's body. Time is saved to 
the fitter, and the embarrassment to both the patient and the 
physician of repeated trials upon the l)ody is saved. Usually 
if the spring is carefully shaped to the diagram, very few, if 
any, alterations will be required when it is put upon the person 
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of the wearer. Tliis method so far siniph'fies truss-fitting as to 
place it within the reach of every practitioner who is wiUing to 
devote the time necessary. The patient should be, and usually 
is, willing to pay for this time in order to be relieved of a very 
dangerous condition. The twojdiagrams shown (figs. 71, 72) 
are reproduced from those of two taken from my case book of 

Fig. 72. 





Diagrnms of two persons whose circumference is identical. 

two jKTsoiis of cxaclly tlie same measure, and illustrate at once 
how imi)()ssil)le it wmild Ik? for one to wear with Ci^nfort a 
sprinj^ shaped for the other. 

Shaping. — In truss-fittinij; (»ne should have a pair of strong 
pliers, a screw-<lriver, and a pair of i^ood hands, the latter 
being the nmst im])ortant ])art of the outfit, as nearly all of the 
actual bendinj^'" of the s])rinjjf should be done by them. The 
bendinji^ into the re(|uired shai)e of a tem])ered sprini^ must be 
done carefully and n<'t by a sudden, jerky force. (Jrasp the 
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spring firmly in the hands as shown in no. 3, fig. 73, and by a 
steady, firm pressure gradually bend it to the point required. 
In shaping by the diagram, begin at the point over the 
hernia and shape first across the front of the abdomen, if a 
cross-body truss, and then around the hip and across the back. 
If the spring crosses the back it must not be allowed to press 
upon the spine, but the i)ressure should l)e taken up by the 
heavy side muscles. If the low^er edge of the spring needs twist- 
ing farther in or farther out to change the bearing of the pad 
or improve the fitting of the truss, this should be done by the 
pliers. It must be remembered in fitting a spring to the 
diagram, that allowance must be made for pressure. The 
spring must be forcibly held out to the shape of the diagram. 

All springs covered with hard rubber must be thoroughly 
warmed before attempting to bend them, otherwise the rubber 
covering will crack, damaging seriously the durability of the 
truss. The warming is done by passing the spring rapidly 
through a gas flame (no. i. fig. 73), or through the flame of 
an ordinary spirit lamp. The latter method is the best, as the 
gas flame smokes it and unless constantly wiped will soil 
the hands or patient's tody. The skill necessary, for this 
warming process is ([uickly accjuired, and all that is necessary to 
prevent burning, is to keep the si)ring constantly moving. An 
equally good way, when convenient, and one free from danger 
of burning, is to dip the spring in boiling water for alx)ut one 
minute. Celluloid springs do not need wanning before bend- 
ing, except to see that they are not extremely cold. They must 
not, under any circumstances, be placed in a flame. They are 
readily distinguished from hard rubber, which is always black, 
by their being pink or white. Ordinarily this material is suf- 
ficiently flexible to stand any necessary shaping. It is only 
when the springs have been kept long in stock that they l>ecome 
somewhat brittle, and then the pouring upon them of l)oiling 
water will prevent cracking. 

Ever>' time a truss spring is bent its pressure is somewhat 
reduced, and for this reason it is best to start with a spring that 
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what stronger ihan needed. Its pressure can be retluced 
by taking it firmly in lianil and stretching uul I nus. 6 and 7, 
fig. /i), or bending it over the arm of a chair. Caution is 
necessary not to reduce its strength too much, as it is easier lo 
decrease than increase it. Its pressure may be increased, how- 
ever, by adding to its curves, by short, firm bends between the 
hands, or curhng up the spring as shown in nos. 4 and 5. fig. 
'^^. If increase of pressure obtained this way is considerable, 
it will be to quite an extent transient, ami it is usually better to 
exchange for a stronger spring. It is to be remembered that 
all hard-rubber covered springs must be warmed before bend- 
ing, but that this is not necessary in shaping celluloid or leather 
covered springs. 

Fig. 74. 




SELECTING TRUSS. 

Oblique Inguinal Hernia. — An incomplete or a small com- 
plete oblii|ue inguinal hernia is usually retained by a very 
moderate pressure and a small pad, which should lie either 
directly over the internal ring or upon the canal immediately 
beneath that jioint. It is more difficult to select a truss exactly 
suited lo the treatment of a small hernia, from the -Mock of the 
average dealer, than it is for a large hernia. This is because 
many dealers will have nothing to do with a light truss spring, 
bdieving that its virtue is dependent upon its strength, Of the 
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trusses carried in stock by the dealers, few will be found better 
for a small and recent hernia than a light spring cross-body, 
preferably with a hard-rubber nr celluloid covering (nos. 2. 3. 
and 6. cross-body group). If the spring seems too strong, 
reduce its pressure in the manner alreafly describe<l, while 
shaping it to tlie diagram of the patient. When applied it 
should occupy the position shown in fig. 74. or still better, 

Fto. 75- 




with the pad a little higher. Tlie pad .is there shown, com- 
presses the entire canal, while in a small oblique hernia it is only 
necessary to compress its upper part. Tlie higher the pad, 
with retention of the hernia, the greater the comfort of the 
wearer, and the greater will be the improvement obtained from 
its use. Fig. 75 shows a large labial hernia retained, in fig. 
76. by a hard-rubber, cross-body truss. The pad should be 
about no. 3 or 4 oval (fig. 67) and moderately convex. Some 
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manufacturers make what tliey call a narrow-spring cross-body, 
which is particularly well suited to light cases. 

The next choice in such a case would be a light Hood 
truss, and if very light, is tn be preferred even to the cross- 
l)ody (fig. 77), If the meager stock of the dealer makes it 
necessary to select a Chase type of truss, select a size smaller 

Fir., 76, 




Rigbt l»bia1 hcniia letained b> hstd-iubbrt troii-boily liuss. 

than called for l»y the measure, and straighten out its neck 
nearly parallel with the spring (no, 3. Chase group), and shape 
by diagram. The smaller size is suggested because in turning 
the neck nearly parallel with the spring, the latter is thereby 
lengthened. The most objectionable feature of this type of 
truss is in the length of its neck, and Imv bearing of the pad. 
If driven to the necessity of putting on a truss of the French or 
elastic type, let it be for temporary use until a better form can 
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Fig. 77. 
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be obtained, for under the permaneiu use of an inferior truss, 
small hernia are qiiile sure to grow worse. Fig. 78 shows an 
inguinal hernia in a woman of middle life thai wnuld require a 
cross-body spring of mure pressure, or what was Iwlieved better 
in this case, a Hood truss, as shown in fig. 79. This is a 
very light form of the. Hno<l truss and, in some cases, might 
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not be sufficiently strong In retain tlie heniia ])erfectly, and it 
would be well to use the regular Hood form with steel springs, 
as shown in fig, 77, 

As oblique inguinal hernia increases in size there is a cor- 
responding shortening of the canal, by the dragging down of 
the internal ring, until it is nearly opposite the external, thereby 
increasing the difficulties of treatment. Instead of having a 
canal an inch and a half long to act upon, we then have a large 
hole beneath the skin leading directly into the abdominal cavity. 
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In addition to this direct opening, there is usually a thickened 
sac, in these neglected cases, tliat also prevents in a measure the 
el>icient action of a truss. Then again the pati must rest nearer 
the puhic bone, and this, by pressing the cord or other tissues 
against the hone, adds seriously to the discomfort of the patient. 
Even in these extreme cases the Hood truss arranged with deep 




pads (fig. yj) is an excellent truss. Fig, So is a photc^aph 
of enormous double scrotal hernia, which was retained by a 
Hood truss of the ordinary type, as shown in fig. 8i. 

In order to clearly comprehend proper and inferior 
forms of truss, it is advisable to compare this with what the 
Germans call a " Scrotal-Hemia Truss.' In tlie latter there is 
an enormous compress over the pubic bone held in place by a 



TRUSS-FITTING. 



167 



> beUveen the legs. The amount of pressure necessary to 
retain llie hernia, by such a large surface, must necessarily be 
great. In these eiiornnjus heniiie I have for many years hekl 
as a last resort, the truss known as the " Radical-Cure Truss " 
(nos. 4. 5. and 7 of cross-body group). This will many 
times retain a hernia upon which every other fomi of truss 




has failed, but it should be used only as an e.xtreiiie measure, 
as it is most uncomfortable. Its jjeculiarity is in ihe construc- 
tion of the retaining pad. which has a small, hard, oblong 
centre, surrounded by a soft-rubber or kid-leather ring. In 
action the greater amount of pressure is concentrated upon the 
small central \m]. and to this, and the fact that they are usually 
made with an cs|)ecially strong spring, is to lie attributed 
their greater retaining power. The name had its origin in the 
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fact that it was advertised for many years by its originator 
under this title. That it possessed any special virtues, implied 
by its name, is not beheved, except that it retained hernia 
securely and was skillfully applied by its inventor. Fig. 8? 
shows half of one of the double Radical-Cure trusses applied 
in combination with half of an ordinary double hard-rubber 
truss. The single truss should always be of the cross-body 
type. Some makers have attached this pad to a French spring, 
but this combination is practically worthless. 

Fig, 8i. 




In fitting these large and neglected cases, it must be 
remembered that the canal is destroyed, and that the jwint of 
greatest pressure must be very nearly over the externa! ring 
and consetjuently nearer the centre of the abdomen than it 
would be applied in small oblique hernia. In many of these 
large hernia the use of the water pad, which can be combined 
with any form of spring, will be found to retain l>etter than 
the smooth, hard pad. When the water pad is used, it should, 
if possible, be changed to the hard pad as soon ?s sufficient 
improvement warrants it, for. while valuable, they are not 
very durable and therefore need to be watched. Under proper 
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treatment, that is, perfect retention and gradual reduction of 
pressure, large oblique hernia: improve in ahnost every instance. 
This improvement is sometimes so great, that if the patient 
allows a protrusion of the hernia, he may be unable to reduce 
it. and serious results ensue. Patients under treatment for 
large heniiae must be particularly cautioned regarding this 
danger, and advised never to stand without a truss on. 

In the Author's experience there have been very few 
reducible hernia, even of enormous proportions, that could not 
be controlled by a suitable truss properly adjusted, and he has 
relied largely upon either the Hood fonn or cross-bo<ly spring, 
with such variations of pad as seemed to be ret|uired by tlie 
peculiarities of the case. The retention of these herni;c must 
be undertaken seriously, and not considered as trilling cases to 
which a truss can be applied and the patient sent away. It has 
frequently happened that patients, coming from a distance, 
have been sent away unattended until such time as they could be 
given the uninterrupted attention necessar)' to successful treat- 
ment. This course might entail a delay of from five to ten 
days, or longer, with the jKitient in bed part of the time, 
if retention could only be accomplished in the recumbent posi- 
tion. Cases of this type that had previously met with rc|ieated 
failure, managetl in this way. have had the most gratifying 
results, It is true, now that the surgical treatment of these 
cases is so successful, that there is not the incentive to this 
persistent and hard work as in former years; still, there may 
be good reasons why an operation is not advisable, and they 
should under no circumstances be abandoned as hopeless. 

When these enormous hernis are reduced and retained, in 
the male sex. there remains a large mass nf thickened sac and 
fascia as well as elongated cords and scrotum. It aids greatly 
in the retention of the hernia and adds mnch to the comfort of 
the patient, to adjust a firm and tight-fitting suspensory 
bandage. In people who have large, pendulous alxlomens and 
flabhy muscular walls, a light, but strong, abdominal Ijelt will 
aid. Such belts are usually kept in stock by dealers, but it is 



i 



170 



ABDOMINAL HEllNU. 



far better, when possible, to liave Ihein made to order, as they 
usually contain rubber, which material rapidly deteriorates 
when lying unused. A group of these belts, and directions for 
measuring, will be found in the chapter on the mechanical treat- 
ment of umbilical hemia. 

The English use. for cases of very large heniiEe, what 
they term the " Rat- Tail Truss " (fig. 83). It will be noted 

Ftg, S3- 




that this truss is quite similar to the French type, except that 
it is vastly superior in that the direction of the pad is nearly 
continuous with the spring, bringing it directly over the canal, 
instead of over the pubic bone as in the German truss. Tlie 
spring in this truss is also long enough to clasp the opposite 
hip. which greatly aids in holding it firmly in place. It is to be 
hoped that, eventually, our truss makers will abandon the pat- 
terns now used for making the French-German type and adopt 
those more nearly approaching the English design. The 
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aOvantages of the English truss are well shown in fig. 84. as 
apphed tu dotihle inguinal hernia; we believe, however, that 
with accurate fitting of the spring, the understraps, which are 
always objectionable, could nsually be abandoned, ami we can 
speak in praise of the position of the pads only. In contrast 
to this, attention is called to a truss of the same type (fig. 85), 



Fig. 
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very extensively sold in this country, which, while excellent in 
construction, has the serious defect of having the centre of the 
pad too far below the spring. This truss, as shown applied, is 
in very good position, except that the spring is too high. 
When the M'earer stoops, the ahdoinen strikes the upper edge of 
the spring, and forces the pail down over the pubic bone. 
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Direct Inguinal Hernia. — The mechanical treatment of 
direct hernia is, in most respects, similar to that of the oblique 
variety, except that the difficulties are somewliat increased on 
account of its close proximity to the pubic bone. The con- 
tents of a direct hernia may sometimes account for truss-wear- 
ing being more painful. In direct hernia we may have the 
bladder, c^cum, or sigmoid flexure, forming part or all of the 
protrusion. In such a case pain is caused by direct truss- 
pressure upon the bladder or Ixiwel. Several cases of sigmoid 




and CKcal hernia have been seen, that could not tolerate any 
form of truss pressure that was sufficient to retain the protru- 
sion. In direct hernia a pad that is nearly circular in shape is 
frequently better than the oblong form. The water pad is par- 
ticularly good, for, even if some pressure is made against the 
pubic bone, it does not cause the pain that a hard pad would. 
Whatever pad is used it must be placed nearer the median line, 
and lower, than for oblique hernia. Little or no improvement 
must be expected in direct hernia from truss-wearing. If the 
case is prevented from increasing in size and the patient is made 
fairly comfortable, it must be looked upon as successful. 
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COMPLICATIONS. 
There are certain complications met with in the mechanical 
treatment of hernia that require special consideration, and 
notably are the following: 

(i) Cysts, wiiliin. or jusl ouisidc ihc canal. 

(^) Elongated sub-peritoneat fal. 

(j) Reducible hydrocele or other fluid in sac. 

(4) Varicocele. 

(5) Delayed descent of testicle. 

(6) Interstitial hernia. 

(7) Pregnancy. 

(8) Adhesions of hernial conlents. 



Cysts. — It is not very uncomrron, and may occur in either 
sex, ihat cysts form within the canal or in the vicinity of the 
external ring, where they interfere seriously with truss-wearing 
and lead to doubts as to diagnosis. Those that form lower 
down on the cord, or in front of the testicle, are not now under 
consideration, as they are sufficiently far away from the canal 
to escape truss pressure. These cysts most commonly form in 
that part of the tunica vaginalis which occupies the canal and 
which has not been completely obliterated. They may be 
closely associated with the cord (or round ligament), or han" 
by a pedicle, so as to slip out of the canal and have the appear- 
ance of being reducible to the abdominal cavity. It is the latter 
type that prove the most troublesome and misleading in the 
mechanical treatment of hernia. They may be associated with 
hernia, or occur alone and be mistaken for the latter condition. 
Their recognition is usually not difficult, if their possible occur- 
rence is kept in mind. If a round, somewhat elastic tumor 
repeatedly slips under the truss pad, it is in all probability either 
one of these cysts, a piece of hypertrophied omentum, or sub- 
peritoneal fat. While the cysts present a round, elastic surface, 
that of omentum or sub-peritonea! fat 1,'? usually nodular, and 
itsconnecling neck is larger than the pedicle of a cyst. Further- 
more, if the patient is lying down, omentum is fully reducible 



174 ABDOMINAL HERNIA. 

to the abdomen, and the cysts will appear to be reduced, yet 
deep pressure over the canal will reveal their presence. 

The treatment of such cases must depend largely upon the 
position of the cysts. If in the way of the truss pad, it is best 
to draw the fluid off. Frequently this can be done by a 
hypodermic needle, but if they are large, an aspirating needle 
will be better. It has been my habit to make no further attempt 
to cure them on the first tapping, as this alone is sufficient in 
many instances. If they reform, they are, upon the occasion of 
the second tapping, injected, through the same needle that has 
been used for drawing off the fluid, with from five to ten drops 
of 95 P^'" cent, pure phenol. On the day following this 
injection, there will be a recurrence of the fluid, almost, if not 
quite, equal to the original quantity. By the fifth day their 
absorption will be noticeable, and by the tenth to fourteenth 
day it will usually be complete, and the cure of the cysts perma- 
nent. If these cysts drop so far below the truss pad as to 
cause no discomfort, they may be entirely ignored, as they 
seldom acquire sufficient size to be inconvenient; but if within 
the canal, they are, by their distention of the tissues, a positive 
injury, besides causing the patient a great amount of 
discomfort. 

Sub-peritoneal fat is often a forerunner of, or associated 
with, inguinal hernia. During muscular action it is pressed 
into the canal from in front of the peritoneum, and in this 
position it becomes elongated, so that it may protrude at the 
external ring. It is entirely outside of the hernial sac, if one 
exist, and to the average observer it cannot be distinguished 
from protruding omentum. Its action under truss-pressure is 
very similar to that of a fluid cyst ; it will persistently slip from 
under the truss-pad and lead the patient, and probably also the 
doctor, to believe that it is the hernia that protrudes. Its feel- 
ing and shape are quite different from that of a cyst. It 
remains in the canal when the patient is lying down, and careful 
examination will usually reveal this condition. It cannot 
ordinarily be differentiated from omentum adherent within the 
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sac The truss pad can be worn over it without hami, and in 
many instances this pressure will result in its absorption. If 
recognized, it is best to assure the patient that no hami will 
come from it, even though it does protrude from beneath the 
truss. It is, of course, better that it should be held within the 
canal in the hope that it will be destroyed, but this cannot 
always be accomplished. The absorption and disappearance of 
this fat. under truss pressure, would doubtless account for some 
of the apparently remarkable cures of heniia in the adult by 
truss- wearing. Iti such cases the fat is present, but there is no 
hernial sac. In other words, no hernia exists. 

Reducible Hydrocele or other fluid in the sac. The con- 
dition of reducible or congenital hydrocele is not a very 
common one, and, as might be expected, is seldom found except 
in children. Its recognition is the most imjxirtant part, as very 
little modification will be necessary in the mechanical treatment. 
Where free fluid exists in the hernial sac no amount of truss 
pressure will retain it within the cavity of the abdomen. For- 
tunately, this condition is usually temporary, and if the truss 
pressure is maintained in order to retain the hernia, it will 
usually right itself. It is quite inadvisable to resort to any 
method but that of an operation for the cure of existing hernia 
and the destruction of the secreting membrane. It is seldom 
advisable to tap the hydrocele, and, when this is done, it must 
be remembered that in reality the cavity of the abdomen is 
being entered, and every precaution as to asepsis should guard 
the patient against infection. , 

Free fluid in the cavity of the abdomen fascites) from 
heart, kidney. liver or other lesions, is a very troublesome com- 
plication in the mechanical treatment of inguinal hernia, and 
frequently causes the patient greater mental concern than the 
possibly fatal mala<ly which is its cause. It is entirely futile 
to attempt the retention of such fluid by truss pressure. If it is 
not large, truss-wearing should be continued in order to 
prevent the protrusion of bowel or omentum, and the patient 
should be assured that no harm will come from the fluid in the 
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sac. If the abdominal distention is great, it is really unim- 
portant whether the patient wears a truss or not, as the bowel 
and omentum both float at the upper abdominal cavity on the 
fluid, and there is no tendency for either to protrude through 
the inguinal canal. A large and strong suspensory bag affords 
about the only approach to comfort that can be afforded. 
Ascites, following scarlet fever or from other causes, should be 
managed in the same general way, except that it is more 
important, in these cases, to continue the use of the truss even 
though a large quantity of fluid is present. When this fluid is 
reabsorbed, it may require temporarily increased truss pressure 
on account of the damage done the abdominal wall by over- 
distention, but as the case improves the pressure should be 
again diminished. 

Varicocele. — The small or moderate size varicocele 
demands little attention in the mechanical treatment of inguinal 
hernia, except to keep in mind the fact that compression of the 
cord, against the pubic bone, will retard the return flow of 
venous blood from the testicle much more than it will obstruct 
the arterial supply, so that poor truss-fitting tends decidedly to 
increase the condition. A large varicocele, combined with 
hernia, requires the use of a snug-fitting suspensory in addition 
to the truss. It will also make necessary the resorting to 
stronger spring pressure, as the cord is almost always much 
larger than normal. Various special pads have been designed, 
so made as to press on either side of the canal and avoid 
extreme pressure on the cord, but they are of little real ser- 
vice. A small pad placed high on the canal will protect the 
cord better than anv other wav known to the Author. 

Delayed Descent of Testicle. — This condition complicates, 
perhaps, more frequently than any other, the mechanical treat- 
ment of hernia. It is not uncommon in children that the 
absence of the testicle, from the scrotum, remains undiscovered 
by parents until bulging in the inguinal region is noticed. This 
bulging indicates the attempts of the testicle to get into its 
normal position, and it is safe to state that it is always accom- 



TRUSS-FITTING. 177 

panied by liemta, and, that the hernia occupies a congenital sac. 
In view of these facts, it is a condition worthy of the most 
careful attention at whatever period in life it is discovered- 
It is obviously the duty of the physician to so treat the 
case, if possible, as to aid the attempts of nature to place the 
testicle in the scrotum, and to this end the truss should be so 
adjusted as to retain the hernia without preventing the descent 
of the testicle. If the patient is very young, the bulging slight, 
and the testicle not outside the canal, it is considered good 
practice to keep the case under observation, but to apply no 
truss. As the hernia increases in size, both it and the testicle 
will protrude at the external ring, and they may then be 
separated; the former retained by a small pad over the upper 
part of the canal, while the testicle is kept from re-entering the 
canal, from below, by the sanre pad. The preferred spring, for 
these cases, is of the cross-body type, (no. 3, cross-body group), 
as light as possible, and to this should be attached a small, 
prominent pad the size of no. 3 or 4 of the oval pad diagram 

(%■ 67). 

If a truss of this type can be worn with comfort, it is 
advisable to continue its use for two or more years, in children 
un<ler five years of age. If, however, it causes any amount of 
pain, especially co!ick>' pain in the abdomen, this indicates thai 
the intestine is not fully reducible and the use of the truss 
should be discontinued. Such cases are unsuitable for 
mechanical treatment and operation is advisable at the earliest 
date convement. Even where reduction and retention are 
complete, cases of hernia, associated with delayed descent of 
the testicle, are ver>- seldom cured by truss treatment, as the 
congenital sac in communication with the testicle persists, and 
it is beheved that tbey are properly operative cases. Tlie 
only reasonable excuse for delay Is. perhaps, the early age or 
bad general condition of the patient. 

Where the testicle is retained high in the canal, associated 
with troublesome hernia of good size, some relief and protec- 
tion against strangulation of the intestine may be obtained by 
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using, after reducing the protrusion, a soft water pad directly 
over the testicle. A concave pad and one made in horseshoe 
shape have been used with at least partial success. The wear- 
ing of any pad tliat presses directly upon the testicle is, 
however, attended by more or less discomfort and aids in the 
destruction of the already impaired organ. Tliat it leads to 

Fig. 86. 




cancer of the testicle, as stated by some writers, has not been 
home out by the author's experience. A testicle may be 
permanently retained within the canal by truss pressure, but if 
there is sufficient length of cord to allow of it. slipping henealh 
the truss pad is pretty sure to occur, and at such times is liable 
to produce the most excruciating pain. 

In the case illustrated in fig. 86 a young married man of 
twenty-eight years of age had enjoyed perfect health in every 
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respect except the defect under cuiisideration. Both testicles 
were relained within the canals. At times one or both would 
slip outside the extemal ring and he would then suffer extreme 
torture until he was able to reduce them to the canal. On the 
other hand, if he abandoned truss- wearing, he was subject to 
symptoms of strangulated hernia. Between these two 

Fig. 87 




tniss removed. 



dilemmas he found truss-wearing the safer, and the truss shown 
on him seemed to be the best for his use. Examination of the 
photograph, with the truss removed (fig. 87). shows the result 
of the extreme pressure necessary to retain ihe testicles within 
the canals. Tliis case was subse<niently operated upon. De- 
layed testes may. in some few instances, he retained in the canal 
under truss pressure for years with comparatively little trouble, 
and then become so irritable as to necessitate the abandonment 
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of the support. One patient, sixty years of age, had through- 
out his life worn a truss that retained the testicle in the canal, 
but the organ finally persisted in slipping under the pad and 
eventually descended into the top of the scrotum at that late 
period in life. A small, deep truss pad was adjusted so as to 
compress the upper part of the canal, retaining the hernia and 
thereby securing safety and comfort. 

Descent of the ovary into or through the inguinal canal 
complicates, more rarely, the mechanical treatment of inguinal 
hernia. It carries with it the same fonn of congenital sac and 
the same difficulties of treatment. It forms a mass in the 
canal which is hard to diagnose from adherent omentum. If 
the ovary is present the mass will usually at each period of 
menstruation become larger and more sensitive to pressure. 

As regards pain, truss pressure is better tolerated in these 
cases than where the testicle is similarly placed, and in several 
instances a small truss pad has been worn over the upper part of 
the canal, retaining the hernia while the ovary has been protrud- 
ing at the external ring. In two or three cases a concave pad 
has been used directly over the ovary, retaining the hernia 
without any amount of discomfort. One patient, under 
observation for twenty years, has been obliged to remove her 
truss at each menstrual period, but suffers no discomfort at 
other times, and has declined operative relief. An ovary that 
has once entered the canal is seldom again fully reducible to the 
abdomen, and it is quite likely to become diseased in this 
abnormal position, especially when under truss pressure, and 
for this reason it is considered best to look upon them as 
operative cases unless especially contra-indicated by some other 
more serious condition. 

Interstitial hernia instead of following the canal and 
descending into the scrotum or labium, forms a sac for itself 
l>etween the layers of the abdomen, and while it usually pre- 
sents a tumor covering a large area, its contents, if reducible, 
are returned to the alxlominal cavity through a comparatively 
small opening at the internal ring. Personal experience leads 
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to the belief that almost any of the trusses used for oblique 
inguinal liernia will be equally successful in this condition. 

The English prefer in iliese cases a larger pad such as 
shown in fig. 88, but the water pad of medium size on either 
the cross-body or Hood spring has been found less cumbersome, 
and is Iwlieved to be more effective. Owing to the pecuhar 
fonnation of the sac in interstitial hernia there is greater 




liability to the occurrence of strangulation, and unless tlie 
retention by truss pressure is complete at all times, early opera- 
tion for cure should be strongly advised. 

Pregnancy presents complications in the mechanical treat- 
ment of hernia that should l>e considered. In the earlier months 
difficulty in retaining the hernia is increased by intra-abdominal 
pressure, and tt is frequently necessary to add spring pressure. 
Later, this pressure should lie removed and the size of truss 
increased. 



182 ABDOMINAL HERNIA. 

As pregnancy advances and the uterus rises up out of the 
pelvis, it carries the intestines and the omentum higher in the 
abdominal cavity and away from the inguinal region. It there- 
fore commonly happens that a woman could with safety 
abandon her truss entirely during the last six weeks of gestation 
without suffering any protrusion of her hernia. It is not con- 
sidered best that this should be done, as a very light truss can 
be worn with safety. The disappearance of the hernia during 
the last months of pregnancy has frequently led both the patient 
and the doctor to believe that it had been cured, and conse- 
quently into the mistake of allowing the woman to get out of 
bed during her convalescence without having her truss on. 
This is fraught with special danger at this time, when the 
muscles are weak and flabbv from recent distention. The truss 
should be very carefully readjusted before the w^oman leaves 
the bed. 

Adhesions of Hernial Contents to Sac Wall. — These cases 
will be more fully considered under the heading of irreducible 
hernia, and reference here is to those cases only where the bulk 
of the protrusion is reducible, but a small part, usually 
omentum, is held in the hernial sac bv adhesion. 

This condition is not always recognized by examining the 
hernia, but may be first suspected by the extreme difficulty 
experienced in retaining it by the truss applied. In most cases 
w^here a hernia of moderate size cannot be retained bv means 
of a well-fitting truss, there probably is a small piece of adherent 
omentum within the canal that is not reducible. After the 
truss IS applied this omentum acts as a guide or actually drags 
down the bulk of the hernia. If the adherent part is omentum, 
no harm will come of wearing strong pressure across it, and 
eventuallv this will destrov it and the hernia become easilv 
manageable by a truss of ordinary pressure. It is best, there- 
fore, to start with as strong a pressure as can be tolerated, and 
the patient should be instructed to reduce the hernia as soon as 
he feels that it has protruded under the truss pad. The so-called 
" Radical-Cure Truss " has been found most frequently sue- 
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cessful (cross-body group, fig. no. 4), and a night truss is 
ilesirable. For the latter purpose nothing has Ijcen found 
better than the elastic truss shown in tlie group of spring- 
less trusses. The day truss should be applied before the 
patient leaves the l>ed in the moming and after careful reduc- 
tion of the hernia. The change to the night truss should be 
after the patient is in bed. In using extreme truss pressure the 
skin must be thoroughly cleansed twice daily and kept dry with 
some good antiseptic or talcum toilet powder. If bowel is 
adherent to the sac wall it will be found that strong truss press- 
ure caimot be tolerated. Colicky pains will be experienced 
similar to those in threatene<I strangulation, more frequently 
in the vicinity of the navel than under the truss pad, and 
truss-wearing should be at once abandoned and operative relief 
afiforded. 

MECHANICAL TREATMENT OF IRREDUCIBLE 
INGUINAL HERNIA. 



It is not necessary to devote much space to this branch of 
the subject, as the proper treatment of irreducible hernia is by 
surgical, instead of mechanical means. There are cases, how- 
ever, where from one cause or another operation is inadvisable 
and then the question of palliative treatment must be met. The 
older works on hernia taught that it was dangerous to wear a 
truss pad over protruding omentum. Experience has so often 
disproven the correctness of this statement that it can be flatly 
contradicted. The protniding contents of an irreducible 
inguinal hernia are almost always omentum and intestine: the 
latter being reducible, and the former adherent to the sides or 
bottom of the hernial sac. Such a case is shown in the photo- 
graph, fig. 8g. Where the intestine is reduced it can, in many 
instances, be retained by strong truss pressure across the neck 
of omentum, where it passes through the canal. Such pressure 
may protect the patient against strangiUated bowel. The 
inconvenience that he will suffer will usually be that attendant 
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upon the wearing^ of an unusually strong truss. It seldom 
happens that pressure upon the neck of omentum does any 
serious harm, and in exceptional cases it has caused its absorp- 
tion. In rare instances an inflammatory action has been set 
up, necessitating confinement to bed and application of an ice- 
bag for twenty-four or forty-eight hours, but nothing more 
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serious has been seen. The case is certain lo grow worse, 
even though protectetl against the dangers of strangulated 
hernia. The protruding omentum becomesi hardened and 
takes on a condition of hypertrophy which may lead to its 
development to an enormous size. 

In selecting a truss for these cases a strong spring must 
be used, usually of the cross-body variety of the ordinary type. 
or, still better, the radical-cure form. The water pad, aside from 
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the fact that it is not durable, is a very good one. Many times, 
however, a deep hard-rubber pad, of good size, may be worn 
with equal comfort and prove far more ser\'iceable. If the 
irrediicibility of the hernia is caused by adherent omentum in 
the canal, that does not extend down to the scrotum and is 
small in quantity, then a concave pad will prove useful. In 
these smaller cases it is not uncommon for the adhesions to 




yield under tlic iiressurc uf the truss and the hernia to become a 
reducible one. In such a case, where a concave pad has been 
used, it should promptly be changed to a convex one, in order 
to secure more perfect retention. The convex pad should be 
applied in every case where the protrusion can be reduced into 
the canal and is of small size. 

Where a mass of omentum is adherent in the scrotum, and 
a truss pad has been applied across its neck, a good-titting. 
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strong suspensory bandage should also be constantly worn. 
The English use what they term a " Hmged-Cup Truss " (fig- 
go), which appears to combine the pressure of a regiilar truss 
pad with a concave cup over the protruding omentum. 
Macready says of it: 




ni irredacible left scrotal Lnguliul 



" It is seen to consist of two parts, of which one occupies 
very nearly the position of the pad of an ordinary truss and is 
not concave, and the other forms a scrotal portion, which is 
united to the former by a transverse hinge. The scrotal part is 
a three-sided frame of metal, covered in with chamois leather, 
curved to adapt itself to the distended scrotum. The apex of 
the triangle is downwards towards the perineum, and to it are 
attached the understraps, which are fastened to the side of the 
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truss just behind the shoulder, as usual. Every pull on the 
understrap presses the cup against the scrotum, whilst by means 
of the hinge, the mnvenient is hindered from being conveyed to 
the pad." The author has had no persona! experience with it. 

Frc 91. 




Irreducible scrotal hernia of enormous proportions, such 
as is shown in fig. 91, in which truss-wearing is impossible, and 
when operation is inadvisable, should be protected by especially 
constructed supporting hags (fig. 92). The bag should be 
made from measures carefully taken, while the patient is 
recumbent and with the tnmor at its smallest. There should be 
a strong band about the pelvis to which can I)e buttoned an 
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ordinary pair of non-elastic suspenders passing over the shoul- 
ders. A support of this kind will, in a measure, . prevent 
increase in size besides adding materially to the comfort of the 
sufferer. Such herniae are pretty sure to cause the death of the 
patient eventually, and their operative relief should be seriously 
and immediately considered. It is true that danger attends 
such operations, but it must also be taken into account that the 
patient may be incurring a greater danger by declining it, 
besides almost complete disability. 




CHAPTER IX. 



MECHANICAL TREATMENT OF INGUINAL HERNIA IN 
INFANCY AND CHILDHOOD. 

One-half of all abdominal herni.'E occur during the first 
five years of life, and therefore come within the consideratiuii 
of this branch of the subject. It may also be said that as 
regards treatment they form the most important, but by no 
means the most difficult cases. Important, because it is during 
this period that the defect must be cured, if this is ever to be 
accomplished without an operation. It is also important in the 
interest of the infant's good health, as it unquestionably affects 
the health and strength of the infant to a much greater extent 
than it does an adult. 

The mechanical treatment of inguinal hernia is not diffi- 
cult, and there are very few, if any, surgical aPfecfions that 
should be so thoroughly under the control of the family physi- 
cian. Infants are easier to fit than the adult, and they will be 
brought to the physician with greater regularity; there is free- 
dom from many complications which arise later in life, and 
they prove of more interest because they are cured if properly 
managed. 

Unfortunately, however, it is a fact that children are grow- 
ing up to manhood and womanhood, carrying with them the 
hemiic of infancy because of lack of proper attention on the 
part of the family physician. The case has been brought to 
the doctor, and he has " prescribed " a truss, and recommended 
a druggist or instrument maker who deals in these articles. 
Having done this, he feels that he has discharged his whole 
duty to his patient, and gives the case no further thought. The 
dealer sells to the patient whatever truss he happens to be inter- 
ested in, or has in stock, the case itself having little or no 
influence in deciding what form of appliance is to be worn; 
nor in the majority of instances is the instrument selected ever 
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shaped to the form of the infant who is to wear it. In fact, 
the baby is fitted to the truss and not the truss to the baby. The 
sale of the truss having been made, no one but the parents feel 
any further responsibihty in the case, and this rests lightly with 
them in the belief that just the right thing has been done. If, 
by the merest chance, the truss was approximately correct at the 
time applied, this does not hold true a few weeks later, as the 
child is rapidly changing in shape and size. The parents know 
nothing of the advisability of frequently refitting the truss, the 
dealer's interest and responsibility terminated with its sale, the 
doctor is out of the case altogether by having referred to the 
dealer, and the result is the child goes without a cure. This is 
all wrong, and the wrong begins with the family physician who 
first sees the case and passes it into unprofessional hands. He 
should become at once as responsible for its cure as he would 
for a fractured femur or a dislocated hip-joint. If he cannot 
bring to bear upon it better knowledge than his own, then it is 
his absolute duty to do the best he can himself. 

In a few of the larger cities truss makers have, by practice, 
acquired considerable skill in fitting, and when they have taken 
the trouble to familiarize themselves with the anatomy of the 
parts, and have no special hobby or patent of their own to 
exploit, they do good work; but the physician, already possess- 
ing the knowledge of anatomy and methods of diagnosis, will 
soon obtain by experience the necessary mechanical skill, and 
carry out treatment in a far more scientific manner than pos- 
sible for an unprofessional man. no matter how honest the 
intentions of the latter may be. He w'ould also find that not 
only w^ould the parents fully appreciate his efforts in behalf 
of their child, but by the cures which he would surely obtain 
his reputation would be materially enhanced. 

Fully 95 per cent, of the inguinal hernitC of infancy can 
be cured bv careful mechanical treatment, but this must not be 
construed to mean the application of a truss, no matter how 
skillfully done, and the discharge of the case. It means taking 
the case under care and observation for not less than one year, 
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or until a cure is effected. It is important to discover, when 
possible, the cause of the hernia in the infant. Of course, if 
due to congenital defect, time alone can remove it, but it will 
surprise a good many physicians to know how often the cause 
can be ascertained and removed. In this connection, I will 
again call attention to the frequency of hernia resulting from 
constipation, whooping-cough, tight l)elly-bands, and long- 
continued crying. Attention to, and, so far as possible, removal 



Fig. 93. 




Five weeks old boy with right complete injsiiinal hernia and hydrocele of tunica vaginalis on 

the same side. Hard-rubber cross-body truss applied. 

of, these causes is the first essential of successful treatment. 
This branch of the subject has already been considered under 
the cause and diagnosis of hernia. 

The mechanical treatment of hernia in infancy is believed 
to be the better method, for the reason that manv can carrv it 
out who are not qualified to do a surgical operation, and that 
the final result is equally good. The general practitioner can, if 
willing to devote the necessary time, secure good results with- 
out the use of the knife. There are very few ruptured 
infants that cannot be cured by the family physician. State- 
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ments that operations are advisable on children because trusses 
cannot be worn, are bom of absolute ignorance of the me- 
chanical treatment of hernia; as a matter of fact, infants 
tolerate truss pressure better, if that pressure is intelligently 
applied, than do adults. It is unfortunate that almost all infant 
trusses are made entirely too strong, and if applied as sent out 

Fic. 94. 




from the factory, must cause pain, if not actual injury, to the 
delicate tissues. It is just here that the physician's knowledge 
and supervision is essential. Nor is it a fact that hernia cured 
by truss is more liable to recur than when the same result has 
been brought about by an operation. It lias been a matter of 
surprise that so few of the many children who have been under 
personal care and cured during the past twenty-five years have 
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had a return of their ruptures. The recurrences have been 
wholly due to some violence, as whooping-cough, bronchitis, or 
some other cause, wliicli would have been quite as likely to have 
produced hernia in a child who had never had it. 

The age at which mechanical treatment may be begun is 
a question which many physicians are in doubt about, and one 
often asked in the lecture-nwm; the answer being that an 
infant old enough to be the possessor of a hernia is ([uite old 
enough to have the hernia treated (figs. <)i, 94, and 95). 

Fig. 95, 




CT06a.bo<ly hacd-mbbci icuu ai tuually applied wlUwat perineal under.nrBp, 

Trusses have repeatedly been put on babies ten days and two 
weeks old. and there has been no occasion to regret beginning 
treatment at this early date. It is an erroneous idea, and 
unfortunately a rather prevalent one, even with physicians, that 
a baby will " outgrow " this defect, or that it is " better to delay 
treatment until the child is older." It being conceded that it is " 
advisable In begin treatment as soon after the development of 
the hernia as possible, the next question is as to ilie manner of 
supporting the protruding viscera. There is no bandage or 
makeshift of any description that will take the place, either for 
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comfort, cleanliness, or efficiency, of a carefully applied truss 
containing a metallic spring, and covered by material 
impervious to moisture, such as hard rubber or celluloid. 
Elastic bands, so-called elastic trusses, and bandages such as a 
** hank '' of worsted (fig. 96) have been recommended at 
various times ; but they are a delusion and a snare, and usually 
an abomination. 

There is no lack of good trusses in this country. The 
druggists of every town and hamlet in the United States are 
annually visited by representatives of manufacturers, whose 

KlG 96. 




Application of a skein-of-wool truss. ( Eccles ) This is considered a very poor makeshift. 

products are not ecjualled.in any other part of the world, and 
still the number that are really suited for use on infants is very 
small, owing either to defects in the original design of the 
truss, or because of their being entirely too strong, even where 
the form of the truss is correct. All infant trusses which are 
made to apply from the side of the rupture, all of those where 
the pad is placed upon a descending arm at a level lower than 
the pelvic spring, and all trusses cushioned or padded with 
soft material, are condemned. The so-called French and Ger- 
man style of trusses, which comprise the bulk of stock of many 
druggists, should have become obsolete a half-century ago. 
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111 truss selection the following points slioiikl be remem- 
bered ; ( 1 ) The spring should be so tempered, if steel, that it 
may be readily bent to the shape of the child, and its pressure 
aiided to or diminished by increasing or removing the amount 
of curve which it possesses. {2) The entire truss should \fc 
water-proof, that it may be frequently washed and not damaged 
by urine. Any material which absorbs, and holds in con- 
tact with the child's skin, its excretions, will cause scalding and 

Fic. 97. 




excoriation, besides being actually filthy. { 3 ) The truss 
should be simple and durable. The more simple in design the 
better is the truss, as a rule. Pads with ball-and-.iacket self- 
adjusting action, so-calletl, or with complicated set screws for 
adjustment, are entirely unnecessary and soon become useless. 
For the treatment of single inguinal hernia, in the infant, 
the cross-body spring, which, from the pad, crosses the front 
of the abdomen, passes around the hip of the opposite side, and 
across the back, is one of the most valuable appliances that 
can be used (figs. 93, 97). This truss can be obtained of 
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almost every druggist in the country, the spring is covered 
either with hard rubber or celluloid and known in the trade 
as the " cross-body " truss. A spring of this kin<i will sur- 
round about two-thirds of the pelvis, and while it is supplied 
with a strap to complete the circumference, it readily holds itself 
in place whether the strap is used or not. Its pressure can 
readily be adjusted to the requirements of the case by increasing 
or diminishing the curve of the spring. Tliose covered with 
celluloid have the advantage of being readily shaped to the 

Fig. 98. 




form without heating (which is necessary in shaping the hard- 
rubber springs), but have the disadvantage of being not quite 
so durable as those with the hard-rubber covering. 

The " Hood " truss, covered by celluloid or hard rnbber. 
is made in infant sizes and kept by most dealers, and fonns an 
extremely desirable truss for children whose pelvic measure 
exceeds sixteen inches, but is not desirable in those of smaller 

The De Garmo-Hood truss f fig. g8, 99! differs from the 
others in having a spring of German silver instead of steel, the 
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covering being of hard rubber. This material for springs in 
tiiis form uf iniss has proven very v*aliiabie. owing to its being 
readily shaped to form without liabiHty of breaking, and 
because of its not having the action of compression found in 
the steel spring. This truss has been extensively used in my 
private work. Manufacturers have told me that they could 
not sell it to the dealers because it was considered too light, and 
tliis clearly indicates how little the dealers comprehend the 
requirements of a proper truss for infants. 

Fig. 99. 




The measure for selecting the size of the truss should begin 
just above where the hernia is seen; that is. at the internal 
abdominal ring, passing around the hips midway between the 
crest of the ilium and the trochanter major. This, in number 
of inches, will indicate the size of the truss required. In the 
shaping of the spring, the diagram method, previously <le- 
scrilied. will be found of the greatest service. The {liagram is 
used instead of the child. If a spring covered with hard rubber 
is used, it shoidd be passed through the flame of a spirit lamp 
iintil it is quite warm, and it can then be bent to the exact shape 
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retiuired. As before stated, and it cannot be repeated too 
often, most infant trusses, as sent out from the shops, are too 
strong in pressure, and this should be carefully guarded against. 
Only a light pressure is required if the location of the pad is at 
the right s]Kit. A very common, almost universal, error, in 
applying trusses, especially to infants, is in putting the pad too 
low (fig. lOo). If the pad rests on the pubic bone its efficiency 
is at once destroyed and the discomfort of the child is assured. 



Fig. 




a pad. In Ih 



It should be borne in mind that the design of truss-wearing is 
to keep the bowel entirely within the abdomen, and in order to 
accomplish this perfectly, the supporting pressure must be very 
nearly over the internal ring. The descent of the hernia, 
stopped at the external ring, may in this way be kept out of 
sight, hut still occupies the upper part of the canal, and a cure 
will never result. A truss pad that rests against the bone 
cannot thoroughly protect the upper part of the canal. It is 
held away from it, and the child is made uncomfortable. 





MECHANICAL TREATMENT: INFANCY. 199 

When the truss ts fitted liigh the parts back of the pad are 
soft and yielding, and discomfort is not caused. 

Having fitted the truss, the care of tlie case has only just 
begun. The case must be kept under observation and the 
truss changed in shape and size as the child grows. This 
change and growth is very rapid, and the child should at first 
be seen at least once a week, and not allowed to pass entirely 
from care m»i(iV ('/ is cured. In case of whooping-cough or 
severe bronchitis supervening, it is advisable to increase the 
truss pressure lemixirarily, but otherwise, after the first three 
months, it is well, if the hernia does not protrude, to liegin to 
reduce the pressure. One year is the shortest i>eriod that a 
truss should be worn, and it should never be removed by the 
mother except for purposes of cleanliness, and this should be 
while the child is in a quiet and recumbent position. .Absolute 
cleanliness must be insisted upon, and if the skin is kept clean 
and dry. it will tolerate strong truss pressure without abrasion. 
The free use of a good talcum toilet-powder is cjuite essential 
to the comfort of the infant truss wearer. After the careful 
cleaning and drj'ing of the parts, it should be freely applied to 
the skin before placing the pad. Several good powders are on 
the market, or the formula given under general instructions, 
which was devised for this puqxjse many years ago and which 
has stooil the test of time, may be used. Where an abrasion 
has once occurred and is slow to heal, on account of constant 
wetting by urine and the irritation of the truss, I have found 
nothing better than balsam of Peru, 

As previously slated, the truss should be kept on for a 
period of one year; if, however, the case has been one of con- 
genital hernia, it is best to prolong the wearing for two years. 
The truss pressure should be gradually lightened, until, dur- 
ing the last six months, it serves merely as a protective sup- 
port against the recurrence of the heniia. If a strong truss 
were worn during the same length of time and then entirely 
removed, there would be a far greater h'ahility of the return of 
the trouble. Attention to the child's general condition should 



5 



200 ABDOMINAL HERNIA. 

not be overlooked. Constipation must be prevented and the 
digestive apparatus looked after. It adds greatly to the diffi- 
culties of controlling hernia if the intra-abdominal pressure is 
mcreased by flatulent distention of the intestines. 

Among the complications mentioned, fluid in the tunica 
vaginalis is, perhaps, the most common and certainly the most 
perplexing. This fluid, which is usually reducible to the 
abdominal cavity through the neck of the tunica, may be present 
when the case first comes under observation, but more fre- 
quently forms during treatment. It occurs in many cases of 
congenital hernia, usually from one to two months after 
treatment has begun. The parent will bring the child back and 
tell you that the rupture is not as completely held by the truss 
as it formerlv was, and that it is down almost all the time. 
The means of distinguishing this from the hernia have already 
been mentioned. 

As regards treatment, it is best to let the fluid alone except 
in some rare instances where its quantity is so great as to 
inconvenience the child. If it ceases to return to the abdomen, 
indicating that the communicating neck has been obliterated, 
forming true hydrocele, it is well enough to tap with a small 
trocar, and this is usually sufficient to produce a complete cure. 
If from anv cause the child has an effusion of fluid within the 
abdominal cavity and hernia, the fluid will also fill the hernial 
sac. In cases of this character truss pressure should be con- 
tinued in order to protect the tissues about the canal. The 
fluid cannot be retained by any form of truss. 

Non-descent of the testicle, associated, as it usually is, with 
hernia, requires careful consideration. We should never fail 
to examine carefully the scrotum of the ruptured child. It is 
not uncommon to see boys of eight and ten years old in whom 
it has never been discovered that only one testicle was present 
in the scrotum. In infancy this defect is likely to be over- 
looked, or, what is worse, if the testicle lies just outside the 
external ring it is mistaken for hernia, reduced, and kept back 
bv a truss. When the testicle is in the canal, treatment will, 
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in many instances, liave to be delayed until it passes the external 
ring; then a sniail pad may be applied uver the upper part of 
the canal. 

In giving mechanical means the first place in the treatment 
of hernia in infancy, I do not wish to be understood as disap- 
proving surgical measures. On the contrary, I believe that it 
is as justifiable to operate for the cure of liernia in a child as it 
is for the cure of clubfoot or other malformations. If by 
mechanical means we cannot correct either, it is our duty to 
operate. In clubfoot tiiere are cases which an experienced 
orthopedic surgeon could confidently state would never be 
cured by mechanical appliances, but tins is scarcely ever true 
of hernia, some of the most extreme cases in infancy yield- 
ing promptly and a permanent cure resulting without the 
use of the knife. Tliis being true, beyond all question it is 
our duty to try the mild means first. If this is faithfully 
carried out, it will be found that few cases remain requiring 
operation. 

CARE OF SKIN AND GENERAL INSTRUCTIONS 
TO TRUSS WEARER. 

It is a matter of the utmost impcjrtance that the truss- 
wearer be instructed how to care for the surface of the skin 
under the bearing of the truss pad, as it will save him much dis- 
comfort He must also be taught how to put on and take off 
his truss and cautioned regarding the danger incurred by going 
about without it, even white in his own room. It is best that 
he should also know how to reduce his own hernia and how to 
act in case he finds this impossible. The fatality attending 
strangulated hernia is in many instances due to the ignorance 
of the patient regarding its dangers. The first essential to 
comfortable truss-wearing Is that the skin pressed upon by the 
pads shall be kept strictly clean and dry. Not only must the 
skin be kept clean, but the truss itself must be frequently 
washed. Besides the keeping of the parts clean, it has been 
found desirable to bathe the skin frequently with equal parts of 
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alcohol and fluidextract of hamamelis leaves; following this, 
after drying, by the application of a good, mildly antiseptic 
powder. The author has found nothing superior in the way of 
a powder to that published by him many years ago, which was 
designed for this special use, and the formula of which is here 
given : 

B Amyli ^'iv 

Cretae Gallicae (powdered French 9halk) 3" 

Alum, ust., 

Acidi boracic, ua 5 ii 

Acidi carbolici, 

01. limonis, aa 5ss 

M. Sig. — Powder very fine. 

It should be made into a very fine powder and used by 
dusting the parts freely beneath the truss pad. As a toilet 
powder, for general use on infants, this will also be found 
superior to those commonly on the market. 

If the skin has been broken, or suppuration has occurred • 
beneath the truss pad, as it sometimes will, balsam of Peru 
has been found useful. In slight excoriations the use of ben- 
zoated oxide of zinc ointment heals the surface quickly. Its 
action is especially good, on infants, where the skin lesion is 
started by urine getting beneath the truss pad. If there is 
suppuration, the pus should be washed off thoroughly with a 
solution of hydrogen dioxide and the Peruvian balsam freely 
applied. Healing may frequently be accomplished in this way 
without confinement to bed or the discontinuance of the use 
of the truss. 

There should be no compromise with a patient who suffers 
from a well-developed hernia, on the necessity of continuous 
truss-wearing. If for any reason he is obliged to discontinue 
its use temporarily, safety demands that he should maintain the 
recumbent position until such time as he can resume his truss. 
The man who has retained his hernia by a truss, for a time, and 
then discontinues its use, is in greater danger of strangulated 
hernia than he who has never worn one. 
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Trusses worn by adults should be removed at niglit after 
the patient is in bed, being reapplied in the morning before 
getting up. If the patient has a persistent cough, or the hernia 
is so large that protrusion occurs while lying down, then a 
si>ecial night truss should be proviileil. The elastic truss is 
best suited for this use. He should understan<l that the truss 
suitable for night use is worthless, even dangerous, for day 
use, and that a truss suited for day is unfit for use at night. 
Also that, in a measure, he is disabled for life, or until cured, 
and that he must remain under the observation of his physi- 
cian. A properly selected and good-fitting truss restores him. 
for the time being, to normal condition. Owing, however, to 
changes in his shape, changes in the truss, or bad habits 
formed in the wearing of a gnrid truss, lie should, for safety, 
submit himself to frequent inspection. 

A convenient way to instruct my patients has been to hand 
them a printed slip containing the following: 



INSTRUCTIONS TO TRUSS- WE ARE EtS. 

Apply your truss before rising in the morning. 

Before applying, be sure that none of the hernia is protruding. 

Remove the truss after getting in bed at night; if correctly 
fitted, it will need no attending during the day. 

In extreme cases a night truss may be needed. The one 
provided for day wear is unfit (or such use. 

Infants and young children should wear the truss both night 
and day. 

Never go about your room without truss on. 

In taking shower bath keep trttss on. 

Wash the truss — water will not harm it. 

Extreme cleanliness will add to comfort. 

Bathing the skin at night with equal pnrts of alcohol and 
Pond's extract will reduce irritation. 

The free use of a good talcum powder in the morning is 

It is not safe to wear the truss over your underwear. 

Any unusual abdominal pain or discomfort should lead you 
to examine your hernia. It protruding, it should be at once 
replaced and the tniss readjusted. This should be done while 
lying down if possible. If rcpl.icement of hernia is impossible 
and pain is severe, apply an tec bag and send for physician. ■ 
Delay is dangerous. 
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CHAPTER X. 

TREATMENT OF INGUINAL HERNIA BY 

GYMNASTICS. 

Works relating to abdominal hernia seldom mention 
gymnastics as an aid to palliative or curative treatment. It is, 
however, deemed quite worthy of consideration, and there is 
evidence both for and against it. 

On one hand, a large number of patients have been seen 
who have developed hernia by misguided physical exercise or 
who, already having hernia, have forced it down to such an ex- 
tent that strangulation or incarceration has occurred. On the 
other hand, many cases have been seen who have received de- 
cided improvement from its use. I cannot say, however, that of 
my own personal knowledge I know of any herniae permanently 
cured. I do not wish to intimate that I doubt the statement 
of scientific and careful observers who make contrary state- 
ments. Naturally those cases only who have hernia apply for 
relief, and those who have been cured have no occasion to. 
There is no doubt that the development of the muscles of the 
lower alxlomen aids materially in the retention of hernia, even 
to the extent of its complete retention for a time in some 
instances, and I have for many years advised parents to allow 
their sons to go into ahiiost any physical sport that they choose 
football excepted,, provided they were wearing a truss that 
retained their hernine. In very early youth I am convinced 
that increased muscular tone aids in obtaining a cure without 
operation. 

Furthermore, we must not pass by without due considera- 
tion the experience of such an able scientific observer as Jay W. 
Seaver, A.M., M.D., who for many years has had charge of the 
physical education of the students at Yale College. He has 
tabulated the physical examinations of over 35,000 college 
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students. Among this number he found nearly 3 per cent, of 
the young men had inguinal hernia (The Treatment of 
Inguinal Hernia in the Young. Vale Medical Journal, Feb., 
1900, and Feb., 1904J, BeHeving that those young men who 
had hernia, represented a type that especially needed physical 
development, he made it a rule not to excuse them from gym- 
nastic exercises, unless especially requested to do so by the 
family physician. He directs that a suitable truss be applied 
and after the patient has become accustomed to it, the following 
exercises be taken twice daily, the severity of the movements 
being gradually increased: 



"(i) Lying on the back with thin cushion under head, 
raise the right knee, drawing it as close to the chest as possible, 
making special effort in the last part of the movement. Then 
extend the leg and perform the same movement with the left. 
Repeat ihe movement five times with each leg, then raise both 
knees toward the chest, doubling far enough to raise the pelvis 
from the floor, placing the hands, palms down, just under the 
hips; repeat five to ten times. It will 1« found much easier to 
take these exercises lying on a rug than on a IjccI, as a solid 
support gives the necessarj- resistance for the movement 
(figs. loi, ro2). 
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" (j) LyinR <in liack with thin pillow under head and 
hands under hack of neck, draw feet up to buttocks, then raise 




hips Irom Roor as far as possible bearing' the weight on the feet 
and shoulders. Repeat this exercise ten times. This movement 
will tend to strengthen the muscles of the abdomen and loins, 

Fig. 103, 




and is not a specially severe movement. This movement will 
be of increased value if the person will inhale deeply while hold- 
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ing the pelvis from the door and exhale as the botiy is lowered 
(fig- loi)- 

" (3) From horizontal iiosition on liack, raise right leg tci 
perpendicular, keeping- the knee as straight as possible, and 
keeping left leg straight on floor, and hands with palms down, 
just under the hips. Repeat five times. Take the same exer- 
cise with left leg; then raise both legs to tlie perpendicular 
position an equal number of times, remembering to keep the 
leg straight at the knee. The movement may also be taken 
with fingers back of neck, but is more difficult. This is a 




strong movement and must not be repeated so many tmies as to 
produce serious soreness of the abdominal muscles. By 
increasing at the rate of one movement every second day, a 
healthy person may expect to accomplish twenty repetitions 
without discomfort (fig. 104). 

" (4) Lying on back, spread the legs so that the feet are 
three feet apart, then roll on to left shoulder, touching the 
floor with the right fingers as far as passible beyond the left 
shoulder, keeping the hips squarely upon the floor during the 
entire movement. Repeat five times and then take the same 
exercise, twisting the trunk to the right (figs. 105 and 106). 
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" (5) Lying horizontal on back, with fingers back of neck, 
raise right leg and touch on floor as near the left shoulder as 




possible, keeping the shoiililers square upon the floor. Repeat 
five times and take the same exercise with the left leg. This 




movement is of special value in strengtliening the oblic|ue 
muscles of the abdomen (fig. 107). 
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" (6) Standing; in erect position, with the head and hips 
well hat-k. inhale deeply, and, at the same time, draw in the 
lower abdomen as much as possible. Then relax the abdominal 
wall and exhale. Repeat from five to ten times, always trying 
to contract the lower part of the abdomen and. so far as pos- 
sible, ]iush out the upper part near the waist line. Then reverse 
this movement by contracting the waist line vigorously and 
cause, as nearly .as possible, the wave of contraction to pass 
down over the abdominal wall. 




lib ln'a<l i 



well back. 
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npwanl. keeping the fingers well extended and palms parallel 
until, at the perpendicular position, they are the same distance 
apart as the breadth of shoulders. Inhale as the arms move 
upward, and use at least ten seconds in this inhalation. Then 
allow the arms to sweep downivard to the original position, and 
the air to escape by the nose. Repeat six to ten times. 

" (St Standing erect, with head well back, raise the hands 
sideward and upward to the horizontal position. Then bend 
the arms at the elbows until the finger tips touch those of the 
opposite hand on the back of the neck. Tlien inhale deeply. 
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pushing the elbows upward and backward as far as possible, 
keqiing wrists firm, and then exhale as the elbows are lowered, 
move slightly forward, but retain the finger tips in position on 
the back of the neck, and the neck well back during both 
inspiration and expiration. Repeat five to ten times. The 
abdominal wall must be made to move freely in this exercise, 
and it will be found that no free movement of respiration can 
be accomplished in this position, except by a use of the 
diaphragm and general abdominal wall. 

Fig. ioS. 




" (9) Lying in a horizontal position with the toes under a 
sofa or any suitable piece of furniture, raise to a sitting 
posture, keeping the neck well liack during the entire move- 
ment. There will be a decided tendency while taking this 
exercise to throw the head forward and bow the back. This 
iiiusf not be done. This exercise may be repeated from three 
to ten times according to the strength of the individual (fig. 
108). 

" ( 10) Lying on the stomach, extend the toes on the floor 
and the arms in the opposite direction so as to secure the great- 
est length possible from tip of toes to tip of fingers. Then, 
with feet raised as far from the floor as possible, inhale deeply 
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for at least ten seconds. Then exhale slowly, using about one- 
half this time in returning; to the quiescent condition. Repeat 
from three to five times, keeping the muscles of the linihs tense 
as in stretching during inhalation." 

Dr. Seaver advocates the use of the flattest truss pad that 
will retain the hernia and the gradual removal of pressure as 
the case improves. He believes that 75 per cent, of hemije 
occurring in young men under twenty-five years of age, could 
be cured by the means suggested, and concludes as follows ; 

" First. I would recommend a surgical operation as the 
quickest and more efficient treatment for severe or long-con- 
tinued cases of inguinal hernia, where the matter of expense 
need not be considered, and where there is no serious mental 
antipathy to an operation. Second. I would recommend what 
may be properly called the gymnastic treatment of such cases 
as are recent in development, and where the inguinal ring is 
not unduly dilated, although the case may be of fairly long 
standing; also in all cases, however severe, where surgical 
operation is not possible. Third. I consider the mere appbca- 
tion of a tru.ss, however goo<l it may be and whatever the price 
paid for it, as simply palliative treatment." 

Geo. H, Taylor, M.D.. published a work in 1885 (John B. 
.Mden. New York) on "Pelvic and Hernial Therapeutics." 
including " Process for Self-Cure." While this work contains 
many valuable suggestions, it has been productive of much 
harm in that it leaves the patient with the impression that he is 
fully qualified. to carry out his own cure. I have, in speaking 
of the causes of hernia, already stated my experience with the 
" Correspondence Schools of Physical Culture." and must 
again condemn any form of gymnastic e.\ercise, for ruptured 
people, that is not personally supervised hy an experienced 
instructor who appreciates its dangers as well as its gooti parts. 
A small, hut more recent work by Bernard MacFadden ("Natu- 
ral Cure for Rupture," Pliysical Culture Publishing Co., New 
York, IQ02), gives a series of exercises which he terms first, 
second, and third system, showing a gradual but an extremely 
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trying exercise for the abdominal muscles, which should never 
be used except under personal supervision. 

It is believed, as claimed by Dr. Seaver, that, for young 
people, systematic and carefully supervised gymnastic exercise 
is an important aid in the non-operative cure of inguinal 
hernia, but it is also considered a dangerous method for people 
nearing, or past, middle life. 

CURE OF HERNIA BY INJECTION. 

This method of treatment would receive no mention in 
this work if it had not been so extensively brought before the 
profession and so strongly endorsed (principally by those hav- 
ing a monetary interest in it) as to deceive those not familiar 
with the subject. From the fact that its use is almost always 
temporarily beneficial, and that it is curative in a few (very 
few) cases, it is not surprising that many physicians should be 
misled into recommending it. The opinions here expressed are 
based not upon prejudice, but actual trial in private prac- 
tice and in a large clinic, with every facility for following the 
subsequent history of the cases. This trial was made before 
present successful surgical methods were known. It was 
then, perhaps, excusable to test a method which now seems 
so crude and unscientific, as we were seeking a cure for hernia. 
The ultimate histor}' of the cases injected was, as a rule, that 
of recurrence, and the method has been entirely abandoned 
for several years. Its promoters recommend it as a per- 
fectly safe method. Two deaths are known to have occurred 
from its use within the past few years, and one case was oper- 
ated upon in order to save the life of a woman who had been 
treated by a notorious (advertising) advocate of the injection 
method. In this case, his needle had punctured the wall of the 
intestine which was in the canal. Inflammation and strangu- 
lation rapidly supervened, and the woman was in a condition of 
collapse when first seen. An immediate operation, with the 
administration of oxygen and stimulants, barely saved her life. 
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It is fully fifty years since attempts were first made by 
Velpeau of Paris, Pancoast of Philadelphia, and others, to cure 
hernia by the injection of an irritating substance either into 
the sac or the tissues of the canal around the neck of the sac. 
Heaton of Boston, a few years later, devised a formula which 
he used secretly for thirty years and then published.^ The 
early experimenters used for injection tincture of iodine, 
tincture of cantharides, and the essential oils. Heaton used a 
combination of the solid and fluid extracts of white-oak bark, 
which was probably better than the formulae more recently 
used, consisting of chloride of zinc, carbolic acid, cocaine, etc. 
The Heaton method was deceptive, as a certain amount of 
improvement was noticeable in every case. A few appeared 
cured for from three to six months, but unfortunately with 
almost the entire number hernia eventuallv recurred. From 
our present point of view, the method cannot be too strongly 
condemned. 



*The Cure of Rupture, Geo. Heaton, M.D., Boston, 1877. 



CHAPTER XI. 

SURGICAL CURE OF INGUINAL HERNIA. 

In the great advance made in surgical work during the 
past few years the special surgery relating to the treatment and 
cure of abdominal hernia has occupied a foremost place. Per- 
haps, aside from pelvic surgery, no other branch has made an 
equal advance. The " radical cure of hernia " has been spoken 
of for many years, but the methods were not radical and seldom 
cured. There were operations for the radical cure, trusses for 
the radical cure, and still the fact remained that very few 
hemiae in the adult were ever cured, and many surgeons had 
given up hope of seeing this very common affliction placed 
on the list of curable diseases. 

There is little time in this age of rapid advancement to 
discuss past failures, except, perhaps, to ask why they failed. 
Recent, and very large, experience has answered the question 
in a perfectly satisfactory manner, so that now it seems strange 
that light did not come to us before. It is a repetition of the 
old story of Columbus and the egg — after he had shown them 
how, they could all make the egg stand on end. The Columbus 
in the present instance was unquestionably Bassini, of Padua, 
Italy. ^ At least two of our own countrymen had devised opera- 
tions which would eventually have led to success, but the fact 
that Bassini published an operation, complete in its technique, 
and supported by a first report of over 200 cases, some oper- 
ated on several years previously, makes it only fair that we 
should give to Italy an honor which we should have been only 
too glad to claim for America. 

In operating to cure hernia at the present day the proposi- 
tion is not '* to restore the canal to its normal condition," which 
attempt failed through many centuries, but to construct a canal 
better than it ever w^as before. 



*Arch. f. klin. Chirg. Vol. xl, 1890, p. 429. 
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The great success of the present operation lies in the 
thoroughness with which all abnormal tissnes are removed 
from the inguinal canal and the subseqnent correction of an 
anatomical defect wliich exists in tlie larger part of the human 
family. The failure to do these very things, and the general 
incompleteness of all previous operations, are the very good 
reasons for their almost uniform failure to produce permanent 
cure. For many years the imperfect operations were persisted 
in, because of the ever-present fear of doing anything 
surgically that would approach or disturb the peritoneal mem- 
brane or cavity. Furthermore, it was long believed that the 
persistence of the bemial sac was the chief cause of the continu- 
ance of the hernia, and if this could be destroyed, witliout 
injury to the patient, a permanent cure would result. The 
attempts to cure hemia in the past have been made at or near 
the external ring, while now the corrections begin at the peri- 
toneal surface and continue with each layer until the skin is 
closed. This is truly a " radical " operation for the cure of 
inguinal hemia. 

The preparation of the patient for an operation for hemia 
should be made with the same care in every detail that would 
be exercised in any other abdominal operation. There is 
plenty of evidence at hand to indicate that discredit will be 
reflected upon the modern operation for the cure of hernia by 
those undertaking its performance who would not think of 
doing any other abdominal work. This is sure to reflect 
against the operation in two ways. It will cause a mortality 
that is entirely unjustifiable, and it will show a larger percent- 
age of failures than should be presented. In most instances 
the applicant for an operation for the cure of hemia is in fairly 
good general health, and long preparation is unnecessary. It is 
important that the condition of the heart, lungs, and kidneys 
should l>e ascertained in order to intelligently decide upon the 
form of anesthesia best suite<l for the case under considera- 
tion, and this should be done before the patient is prepared 
for operation. 
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When possible, the patient should be under the control of a 
trained nurse, or in the hospital for about twenty-four hours 
before the operation is performed, to insure careful preparation 
and to regulate the food supply. A cathartic should be given 
and the parts prepared the night before the operation. If the 
cathartic is not effective, an enema should follow in the morn- 
ing. The preparation of the field of operation on the preceding 
night consists of a complete shaving of the entire region, the 
cleansing and application of a liberal green-soap poultice, held 
in place by a suitable bandage, usually the Spica. In the morn- 
ing this dressing is removed, the parts thoroughly cleansed with 
sterilized water, followed by 90 per cent, alcohol. Gauze 
moistened in a one to 2,000 solution of bichloride of mercury 
is then applied under a bandage and left in place until the 
patient is on the operating table. Here the field of operation is 
again scrubbed with liquid soap and a sterilized brush, and 
washed off with sterilized water, followed by a one to 2,000 
solution of bichloride of mercury. Sterilized towels should 
now be spread so as to cover the entire patient, except the 
immediate field of operation, and all chemical solutions thrown 
away. No fluids, except sterilized water, or normal saline 
solution, should be used during the operation. 

Every person connected with the operation in any way 
should prepare in the most careful manner. Many methods 
have been tried, but none has been found better than first scrub- 
bing the fingers, hands, and arms to the elbows with soap in 
water that has been boiled, then washing in alcohol, followed 
by a thorough washing in a one to 2,000 solution of 
bichloride of mercury. The finger nails are doubtless the most 
frequent carriers of disease germs, and they should be given 
the utmost care. Thev should be cut and filed down as near 
the " quick '* as possible, and then in cleansing should receive 
special care and scrubbing. Sterilized rubber gloves should 
be worn, but the use of these should.be preceded by the same 
careful scrubbing and chemical sterilization as though they 
were not to be worn. 
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Operation. — In the surgical cure of inguinal 
hernia, the work ui the leading operators lias crystallized into 
the follouing essentials, and while the operation is done under 
various names, it appears to the author that Bassini was the 
first to demonstrate their importance, 

( I ) The complete removal from the inguinal canal of all 
foreign tissue (sac, fat, abnormal vessels). (2) Utilizing the 
fascial layers ahout the canal to so fortify It as to prevent 
recurrence. (3) The execution of the work with extreme 
asepsis to ensure safety and prompt healing. 

Almost alt operators select some form of suture material 
not (juickly absorhed, but few in this country now follow 
Bassini in the use of silk. Every operator of experience will 
modify the operation to meet the special indications of the case 
in hand. Briefly, the Bassini operation is as follows : 

( 1 ) An incision through the skin, fatty tissue, and 
aponeurosis of external oblique muscle, which exposes the canal 
in its entire length. 

(2) The sac is opened, its contents reiliiced and, after 
double ligation of its neck flush with the peritonenni. it is cut 
away. Any other tissue foreign to the canal is removed. 

( 3 ) The cord is held aside and the lower border of the 
internal oblique and transverse muscles attached to Poupart's 
ligament by interrupted sutures ( silk according to Bassini, per- 
sonally a continuous suture of kangaroo tendon is preferred). 

(4) The cord is placed upon the muscidar wall and the 
aponeurosis and skin closed over it in separate layers. 

To Dr. Henry O. Marcy of Boston, a pioneer in modem 
methods for the cure of hernia, we are under obligations for 
showing us the value of kangaroo tendon. It is an almost 
ideal suture material for the deep buried sutures of hernia 
operations. We Ijelieve also that he was the first to use the 
subcutaneous stitch for the closure of the skin: two things 
which add materially to the success of this operation. My own 
modification of the Bassini operation has Ijeen principally in 
the use of the kangaroo tendon, and in using a continuous 
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instead of an interrupted suture. In individual cases, it would 
seem that I had made almost every possible modification to 
meet the exigencies of the case in hand. Details, of the opera- 
tion used in over 1,200 cases of inguinal hernia, follow. 

OPERATION. 

Oblique Inguinal Hernia. — In planning the incision, cer- 
tain anatomical landmarks must be observed, and the first of 
these is to locate accurately the external ring. In thin subjects 
this is not difficult, as it is readily felt through the skin and sub- 
cutaneous fat, but where there is a thick deposit of adipose 
tissue it is not such an easy matter. It has been found that in 
a majority of cases, with male patients, the most satisfactory 
way is to roll the spermatic cord between the fingers and the 
pubic bone, following it up to its point of entrance into the 
abdominal wall, this giving accurately the external ring. The 
same test answers equally well in the female in most instances, 
as the thickened sac and its covering of fascia have very much 
the feeling of the cord in the male. Locate Poupart's ligament 
by placing a finger upon the anterior superior crest of the ilium 
and another upon the spine of the pubes. An imaginary line 
slightly curved downwards between these two points represents 
the ligament. In the adult the incision should be parallel with 
and about one inch towards the median line from Poupart's 
ligament, and from three to four inches long, according to the 
patient. In very fat patients, a much longer incision will be 
required through which to do good work than in those who are 
thin. The operation has been done frequently on adults by the 
author through an incision one and a half inches long, but this 
should be attempted by those only who are thoroughly familiar 
with the work. 

The incision passes through the skin and the superficial 
and deep layers of fascia to the aponeurosis of the external 
oblique muscle. No attempt need be made to recognize the 
two layers of fascia, as in many instances they cannot be dis- 
tinguished. In others, however, the dividing line is so clearly 



SURGICAL CURE. 



219 



marked as lo lead the operator lu believe that lie has already 
reached the aponeurosis. The latter should be recognized by 
its white, glistening surface and the direction of its fibres. The 
lower end of the incision should terminate at the upper edge of 
the pubic bone, and its upper end should be well above the 
internal ring. Even in very large scrotal hernia;, it is neither 
necessary nor is it advisable to extend the incision into the 
scrotal tissues, as the whole scrotal tumor anil sac can be turned 
out through the Inguinal incision. If this incision is of full 
length, Ixith the superficial epigastric and superficial pubic ves- 
sels will be cut and require clamping. In many instances if 
tlie clamps remain on during the following steps of the opera- 
tion up to the closure of the skin. ligature of the vessels will 
not be retpiired. If the patient is fat, the clamps will obstruct 
the operative field, and it is better to tie the vessels at once or 
close them by torsion. There should be no uncertainty as to 
their complete closure, as subsequent oozing would almost 
certainly preclude primary union. 

At this stage of the operation, the beginner fre(|ueiitly has 
trouble in locating the external ring, and this is because it is 
partially covered by the intercolumnar fascia. This fascia can 
readily l;e scraped away from above downwards by the handle 
of the scalpel or the grooved director. The director can then 
be slipped through the external ring up under the aponeurosis 
of the external oblique muscle, and the latter is split In the 
direction of its fibres to a point a little above the internal ring. 
The inner split edge is taken by a clamp and the aponeurosis is 
stripped away from the internal oblique muscle towards the 
median line by slipping the fingers between the two. The outer 
split edge is clamiwd and all fascia removed from inner surface 
down to Poupart's ligament. The clamps should be allowed to 
remain on the flaps as a guide. The whole extent of the canal 
is now wide open, and still, in many instances, the sac is not 
visible and the beginner is perplexed as tn its whereabouts, 
doing actual harm in some instances by cutting muscular fibre 
that shoultl never be divided. In fact, no muscular fibre should 
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be cut in this operation. Muscle may be split and it will reunite 
without harm to its function; but once cut across its fibre, 
it is doubtful whether it will ever return to its former useful- 
ness and strength. The ilio inguinal nerve will usually be seen 
passing down over the sac and should be lifted up and put out- 
side of one of the clamps holding the aponeurosis, in order to 
protect it from injury. 

In finding the sac, pick up with thumb forceps the tissue 
presenting most prominently at the lower deep part of the 
w^ound, and almost invariably it will lead to the sac. The sac 
and the cord should now be lifted out of the canal together. 
The sac is covered by fascia that it has picked up from the edg^ 
of the muscles in its progress down the canal, and this can be 
readily divided by any blunt instrument. The cord should now 
be separated from the sac, and this is often attended by diffi- 
culty. It should be done by blunt dissection, and better by the 
fingers than by instruments. It is accomplished by carefully 
stripping one from the other, and the first point of separation 
should be as near the internal ring as possible. Many have 
failed in this part of the operation by trying to separate them at 
a point lower down. This is especially true in congenital 
hernia. The separation, to be accomplished at all, must begin 
as near the peritoneal surface as possible. At this point it can 
be done in almost every case, and it is one important element in 
the success of the operation. 

Especial caution is necessary in separating the vessels of 
the cord from the sac not to tear them, and it has been found 
most convenient and satisfactory to do this by clearing all tissue 
from the sac at one point and then to roll the sac in one direc- 
tion over the finger end while all tissues and vessels are cleared 
off by and held in the fingers of the other hand. The vas 
deferens, next to the artery of supply, is the most important 
vessel of the cord and the most likely to be overlooked, as in 
color it is white like the sac. Its location can always be ascer- 
tained by rolling the tissues between the thumb and fingers 
under considerable pressure. Its hard, wiry feeling is char- 
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acteristic. Coniniunicating vessels broken while stripping away 
the sac, if at all important and on the cnrti, slionid be tied at 




once. as. if lost to view, they are hard to find again. Bleeding 
vessels on the sac surface are unimportani, as the entire sac is 
to be removed after ligation (fig. 109). 
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The sac should in every instance be opened and, if found 
empty, its neck ligated after clearing it of all vessels and fat. 
Where the size of the sac will permit, it is considered best that 
the operator hold the finger of one hand well within its neck, 
while the assistant ties down on the end of the finger. As the 
pressure of the ligature is felt around the end of the finger, the 
latter is withdrawn. By this method there is little danger of 
including a loop of bowel or piece of omentum within the liga- 
ture. After the first ligature has been completed, the sac 
should be perforated just outside of it, surrounded and 
ligatured again by the same strong catgut. In this manner 
tw^o complete ligatures with perforation between them prevent 
the slipping off of either. Tlie sac should be cut aw^ay before 
cutting the ligature, as by the latter the stump can be controlled 
and it can be seen that there is no bleeding. Ordinarily there 
are no important vessels in the sac wall, but there are very 
important exceptions to this rule, and a case is known where a 
young operator cut the sac w-ithout tying, expecting to close it 
as in an ordinary coeliotomy. Haemorrhage resulted, which 
could not be, or at least w'as not, found, and which proved fatal 
to the patient. Another case was seen in consultation where 
the operator had failed to find the bleeding vessel. While the 
sac is being ligated, traction should be made upon it so as to 
draw it well up into the w^ound. In this manner the ligature 
is placed flush with the peritoneal surface, and when the sac 
is cut away it leaves no pocketing of peritoneum from within — 
the intra-abdominal surface is left practically smooth at this 
point. 

An accident that must be guarded against, at this stage of 
the operation, is the looping up of the spermatic vessels on the 
neck of the sac and their subsequent ligation. As the sac is 
tied, the operator should make traction on it so as to draw its 
neck well up into the wound. When it is tied and cut, it will 
retract and the peritoneal surface will l)ecome smooth upon its 
inner surface at the site of the internal ring. The canal should 
be cleared of all loose fat or other abnormal tissue, and the 
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operator is then reatly to begin its closure, and upon the 
thoroughness and care with which this is done will depend 
to a \'ery great extent the permanence of the cure. With 
the canal wide open and freed from the sac, it will l>e seen that 
there is a triangidar space back of the cord, which is entirely 
unprotected by nuisciilar or tendinous structure. In fact, there 
is usually nothing but perilonenm and its overlying fascia. 
This triangle, with its apex directed towards the iliac crest, is 
formed above by the lower border of the internal oblique 
muscle, below by Poupart's ligament, and the pubic bone forms 
its base. This nuiscular defect is overcome ( in this operation) 
by freeing the lower part of the internal oblique and trans- 
versalis muscles from their connections above and below, 
slipping them down and stitching their lower border to 
Poupart's ligament. 




The connective tissue !>etween the aponeurosis of the 
external oblique and the internal oblique has been separated in 
the earlier part of o|>eration. The internal oblique and trans- 
versalis should now be freed from their deep connections by 
gently passing the finger along under their lower border. 
When the deep muscles are thus freed above and below, their 
lower border can be brought into contact with Poupart's liga- 
ment without undue tension. With a strong, blunt, curved 
needle (fig. no) threaded with heavy kangaroo tendon, the 
lower borders of the deep muscles are perforated well back 
from their edges, and at a point over the internal ring. The 
cord is held up by a blunt hook, or by the finger of an assistant. 
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the needle passed beneath it and through Poupart's ligament, 
high lip. When the suture is tied, it will l>e found tliat the 
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lower border of the internal oblique surrounds the cord closely. 

The muscle is now stitched to the ligament throughout the 
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length of the canal from the hiternal ring to the pubic bone 
(fig. III). An interrupted suture can be used if preferred, 
but the continuous ts beHeved better, as it does away with the 




numerous knots and can be put in more rapidly. An additional 
suture placed alxive the cord has been suggested by Dr. W. B. 
Coley. I have occasionally used this extra suture above the 
cord, but have usually preferred to crowd the cord up into lite 
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extreme upper angle of the wound, making the canal as long as 
possible. The cord is placed on this muscular wall, which has 
been constructed beneath it, and the split aponeurosis closed 
over it by kangaroo tendon with the same stitch (fig. 112). 

The split made in the aponeurosis is quite likely to extend 
up under the intercolumnar fascia, and its appearance is there- 
fore deceptive. The first suture should be taken an inch, if pos- 
sible, above the apparent split, otherwise a weak place is left, 
inviting recurrent hernia. It is neither necessary nor advisable 
that the aponeurosis be brought together edge to edge. It is 
better that the needle punctures be well back from the edge and 
not all in the same line. Tlie closing of the skin by the sub- 
cutaneous (buried) suture and the sealing of the wound by 
collodion, complete the operation. A compress of folded, 
sterilized gauze, held in place by adhesive strips across the hips, 
with a liberal spica bandage, form the dressings. 

Drainage need not be used except in enormous scrotal 
herniae, where the stripping out of the sac is liable to leave con- 
siderable oozing. In these cases a rubber drainage tube is 
carried through the bottom of the scrotum and left in for 
twenty-four hours. During this time its outer end is care- 
fully protected by moist bichloride gauze. The upper wound 
is completely closed and sealed in the manner described. The 
bandage and dressings on the hernial wound are not removed 
for ten days unless the elevation of temperature or pain 
demands it. An elevation of temperature on the day following 
the operation is not considered as indicating the removal of the 
dressings, but when it occurs about the fifth day it is sus- 
picious, pointing to wound infection. Under proper aseptic 
work, deep infection is never seen, and that which does occur is 
superficial, coming largely from the skin. The skin in old 
truss wearers is frequently in particularly bad condition, and 
no amount of cleaning will, with certainty, sterilize it. When 
such infection does occur, the dressings should be removed and 
the wound cleansed daily with some good antiseptic. I have 
found nothing better than borolyptol for this purpose. Delayed 
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healing does not, as has been claimed, prevent a permanent cure 
of the case. It is certainly undesirable, bin not a serious com- 
pHcation. 

There are certain jiecuharittes of sac formation that 
demand slight modification in the operation. In congenital 
hernia, it is not essential that the entire tunica vaginalis should 
be stripped away from the cord and front of tlie testicle. That 
portion which occupies the canal, from the peritoneal surface to 
nearly the top of the testicle, should be separated from the cord 
and excised with ligatures applied at both the upper and lower 
points. There are instances also where it may not be advisable 
to remove the fundus of a very large acquired sac from the 
scrotum, and the communicating vessels are quite large enough 
to prevent its sloughing after the excision of the neck. This 
leaves quite a mass of thickened tissue in the scrotum and the 
possibility of hydrocele occurring within the sac, so that unless 
there is si^me gofKl reason for not doing so it is tietter practice 
to remove it. In old and feeble men. it is much more im- 
portant to terminate the operation wilh the greate.'it possible 
speed, than it is to be certain that no particle of thickened 
tissue shall remain in the scrotum. 

It is the opinion of the author that the Bassini method as 
described, meets in an ideal manner the indications for the 
operative cure of ordinary cases of oblique inguinal hernia. It 
is desirable, however, that everj- operator should i>e familiar 
with certain important modifications that may Iw necessary in 
cases where closure is extremely difficult. 

In 1895, Dr. Edward Wyllys Andrews of Chicago 
("Imbrication or Lap-joint Method," "A Plastic Operation 
for Hernia," Chicago Medical Recorder. Aug., 1895) sug- 
gested that in certain cases where there was great deficiency of 
the internal oblique and conjoined tendon, increaserl strength 
could be obtained by " Imbrication " or overlap|)ing of the 
fascial layers (see also Surgery, Gynecology, and Ohstctrics, 
vol. ii, p. 89, January, J906), Tins he accomplished in the 
following manner: 
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The opening of the canal and treatment of the sac were 
in every particular similar to the Bassini operation. In closing, 
however, the split aponeurosis, and whatever of the deficient 
internal oblique could be obtained, were brought down together 
and stitched to Poupart's ligament under the cord. The cord 
was then laid upon this wall, and the remaining outer flap of 
the split aponeurosis brought over it and edges stitched 
down to aponeurosis. 

This method places back of the cord the aponeurosis of the 
external and internal oblique muscles, and in front of it the 
additional overlapping layer of the aponeurosis of the external 
oblique. This would seem to utilize to the fullest extent the 
defective material that we may sometimes have to work with 
and the method has been used by the author on several cases 
with good results. Dr. Andrews says in his first paper, " I 
make use of it to supplement and reinforce existing methods 
without losing sight of their good quaHties/' but in his more 
recent article he declares that he has adopted it as a routine 
method. A somewhat similar operation has been elaborated 
at the Johns Hopkins Hospital by Dr. Halsted and Dr. Blood- 
good ( " The Cure of the More Difficult as Well as the Simpler 
Inguinal Ruptures/' W. S. Halsted, M.D., Johns Hopkins 
Hospital Bulletin, Aug., 1903). 

In presenting this operation, I certainly cannot do better 
than to give it in Dr. Halsted's own words, and by the repro- 
duction of the beautiful plates by Brodel: 

The Operation. 

"(i) The aponeurosis of the external muscle is divided 
and the two flaps reflected as in the Bassini-Halsted operation. 

" (2) The cremaster muscle and fascia are split, not di- 
rectly over the cord, but a little above it. 

" (3) The internal oblique muscle is made as free as pos- 
sible. A little arti faction is here often necessarv. If the 
muscle cannot be drawn, without tension, down to Poupart's 
ligament, it helps, I think, to make a relaxation cut or two in 
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Iw anterior sheath i»f Ihe rectus muscle under the aponeurosis 
of the external nbHqiie nniscle. This sheath being in part the 
a|>oneurosis of the internal oblique nuiscle, one can readily 
comprehend that incisions into it. if properly made, might be of 
service. It is well, however, to postpone making; such incisions 
until the sewing of the internal oblique muscle to Poupart's 
ligament is begim, for then the amount of tension can be nicely 
gauged and the number, length, and precise position of the 

Fio. 113. 




relaxation cuts ilelermined. A second reason for postponing 
relaxation incisions into (he anterior sheath of the rectus muscle 
is that we sometimes use this jKirtion of the rectus sheath to 
close the lower part of the inguinal canal, as already stated, 
" (4) When the veins are large, and this is usually the 
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case, they should be excised with very great care to avoid even 
the slightest extravasation of blood into the tissues about the 
smaller veins and about the vas deferens which they accom- 
pany. And the vas deferens, as lirst emphasized by Blood- 
good, should not be raised from its bed or handled or even 
touched, lest thrombosis of its veins occur (fig. 113). The 




veins should be ligated as high up in the abdomen as pos- 
sible, being pulled down quite tinnly just before the hgature 
(in a needle with blunt end first) is passed between them. 
As a precaution against slipping, we apply two ligatures of 
line silk, both for the abdominal stump and for the testicle 
stump of the veins. The farther from the testicle the veins are 
divided, the better, provided, of course, that their stump is 
external to the external abdominal ring. 
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" {5) Ligation of the sac by transfixion or by purse-string 
suture at the highest ixjssible point. Both ends of this suture, 
after tying, are threaded on long curved needles, then carried 
far out under the internal oblique muscles from behind for- 
wards, and, passing through the muscle, about 5 mm. apart, 
are tied. The idea was suggested to the author by Kocher's 
operation, the principle being essentially the same. 




:nwlub[ique>uliired toPoupan'B Jlsunent bycitgut. (Hatittd.) 



" (6) The lower flap of the cremaster muscle and its fascia 
is drawn up tmiler the mobilized internal oblique muscle and 
held in this position by very fine silk stitches, which, having 
engaged firmly a few bundles of the cremaster. perforate the 
internal oblique, preferably where it is becoming aponeurotic, 
and are tied on the cNternal surface of the latter (fig. 114). 

" {7) The internal oblique muscle. mobilize<i, and possibly 
further released by incising the anterior sheath of the rectus 
muscle, is stitched (the conjoined tendon also) to Poupart's 
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ligament in tlie Bassini-Halsted manner (fig. 115). Catgut 
is usually employed for this suture. The drawing was made 
from an unusually muscular subject and possibly exaggerated 
the size and extent of the internal oblique muscle, as well as of 
the cremaster. although the artist endeavored to record accu- 
rately what he saw. 

" (8) The aponeurosis of the external oblique muscle is 
overlapped, as shown in figs. u6 and 117. This is known as 
Andrews' method (Tlic Chicago Medical Recorder, Aug., 




;]■■.; . !';. ,[,..,„.-,ir.,.,.sof (lie fxleinal oWiijiie. first siL-p. ifialiltd.) 

1895, vol. ix, p. 67), although devised independently by us,* 
" (9) The skin is closed with a buried continuous silver 
suture, and the incision covered with five or six layers of silver 
foil. It is unnecessary to dress or examine a wound closed in 
this manner fur two weeks, when the wire may be withdrawn. 



•April 13, 14, 1906, Dr. Bloodgood demonstrated before the Society 
of Clinical Surgery ( Surgery- Gynecology and Obstetrics, June, 1906) 
his present method of operating upon inguinal hernia without transplant- 
ing the Cord, using the internal oblique fascia instead of the rectus for 
closing large hernial openings. 
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Patients are kept in bed for a period of eighteen to twenty- 
one days." 

This operation differs from the Bassini method in the fol- 
lowing particulars. First, that the essential part of the cord, 
the vas deferens and its associated vessels, is nut lifted from its 
normal position. Second, in the ligation of a part of the 
vessels of the cord in most instances; and, third, in the closure 
of the fascial layers by overlapping. While I have great confi- 
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dence in this operation, and its use in the hands of its author 
and others has proven its value, it has not Iwen adopted by me 
for the following reasons: In getting 99 per cent, permanent 
cures by the Bassini operation, I have felt that more could 
hardly be expected from any metho<I. I have also been timid. 
perhaps unnecessarily so. about closing the canal without trans- 
fer of the cord, as it did not seem (rossible to me to get as strong 
a closure. Excision of the veins I have long used in excep- 
tional cases where tlie cord was uncommonly large. In many 
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of the cases a regular varicocele operation has been done 
through the inguinal incision. 

In the displacement of the cord several modifications of 
the Bassini method have been suggested, one of the most recent 
being by Wullstein of Halle {Ceiitralblatt fur Chirurgie, no. 
38, 1906, Beilage). His incision starts at the pubic spine and 
makes a bow-shaped curve upward and outward to the neigh- 
borhood of the internal ring, one or two finger-breadths above 
Poupart's ligament, and the skin flap is reflected downward 
to it. The aponeurosis is split as in the Bassini operation, 
and the sac removed. The cremaster fibres are separated 




from the cord, but not otherwise disturbed. The transversalis 
fascia is now split, being careful not to injure the epigastric 
\-essels. an<l the cord displaced backward upon the extra- 
peritoneal fat. The external and internal oblique muscles. 
transversalis muscle and fascia, are then all stitched to Pou- 
part's ligament throughout the canal to near the external ring, 
as shown in fig. 119. A flap is then made from the outer 
two-thirds of the anterior rectus sheath as shown in the cut, 
and the cord is transferred from the external ring to the upper 
angle of this incision. The fibres of the rectus muscle are then 
dissected and the end of the flap stitched beneath them and 
the cord as shown in fig. 120, When the sutures are tied the 
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aponeurotic flap is pulled behind the rectus muscle, and the cord 
assumes a course running well behind the same muscle, curving 
outward and downward to reach the scrotum. The gap in 
the rectus muscle is rcjMired by stitching its edges together. 
In a series of 1,500 children under fourteen years of age. 
operated upon at the Hospital for Ruptured and Crippled, New 
York, on 125 the cord was not transplanted, and there were 5 
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relapses, while in 1,076 Bassini operations there were only 6 
recurrences ("Results of 1.500 Operations fur the Radical 
Cure of Hernia in Children," \Vm. T. Bull and Wm. B. Coley. 
N. Y. Med. Record. March 18. 1905). These results confirm 
my long established belief that the transfer of the cord adds to 
the |)ermanence of the cure. 

Direct Inguinal Hernia. — It is in direct hernia that we 
find, in many instances, a deficiency of tissue with which to make 
a closure that will permanently cure tlie case. It has been my 
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custom in operating upon direct hernia to carry out the various 
steps of the Bassini operation the same as done in the oblique 
variety. The sac protrudes inside of the cord {i.e., towards 
tile niethan line) and does not occupy the whole canal, but the 
latter has been opened in its entire length the same as in 
oblique hemia, the cord has been lifted from its groove, and the 
internal oblitiue closed beneath it. It has seemed to me that in 




this way, especially if tlie interna! oblique has been carefully 
freed from its attachments, a better closure may be made than 
possible without transfer of the conl. Case,? are not uncom- 
monly met with, however, where the muscular structure of the 
internal oblique and the conjoined tendon are so deficient that 
it is not possible to make a strong barrier against the return of 
the hernia with them alone. 

We then have a choice of splitting its sheath and using the 
rectus muscle (suggested by Wofler in 1892, Beitrage z. Fest- 
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schrift f. Til. Billroth, and in 1898 in a better form by Blood- 
good), or what would usually seem better, using the sheath 
itself to close with as suggested by Halsted. In some instances 
it will be found that the muscle can be brought down without 
undue tension and the closure made strong. If any amount of 
tension exists, however, the sutures are sure to cut through its 

Fig. hi. 




fibres and the muscle will resume its normal position. On the 
other hand, by cutting a flap from the sheath of the rectus it 
can be turned over and the weak triangle permanently fortified. 
This is beautifully illustrated by the plate made by Brodel 
and reproduced from Halsted's article already quoted (fig. 
121). I have resorted to its use with success where I am 
confident failure would have resulted from the ordinary opera- 
tion, Tliis has been done in addition to bringing down all of 
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the internal oblique that could be obtained. This method of 
interlapping of the fascial layers is one that has probably been 
utilized by almost every extensive operator for hernia, both 
before and since the publication of Dr. Halsted's article, but 
the details probably have not been as carefully elaborated any- 
where as they have at the Johns Hopkins Hospital. 

The sac of a direct hernia is almost always broad at its 
base or neck, and usually cannot be tied oflf with a circular 
ligature, but must be closed as a laparotomy wound is, by 
stitching its edges together. In these cases it must be con- 
stantly lx)rne in mind that the work is being done in the imme- 
diate proximity of important blood vessels and of the bladder. 
Two unpublished deaths are know^n to the author, resulting 
from haemorrhage into the abdominal cavity from vessels 
injured by a needle used in making this form of closure. The 
parts had in both instances been closed, and there was no 
external evidence of the haemorrhage. Another case, seen in 
consultation, where fortunately the haemorrhage was external, 
the patient was saved by reopening the wound at once and 
tying the deep epigastric artery which had been perforated. 
The bladder has also been punctured in the same manner, lead- 
ing to subsequent extravasation of urine. 

In uncomplicated cases of inguinal hernia, if primary 
union has been obtained, the patient is allow^ed to sit up on the 
tenth day, and leave the hospital on the fourteenth day after 
operation : the bandage is continued for four weeks longer 
and then all support abandoned. 



CHAPTER XII. 

COMPLICATIONS IN THE SURGICAL CURE OF 

INGUINAL HERNIA. 

Oblique. — In the canal may be I'uund fat, abnormal ves- 
sels, delayed testes, ovary, appendix, adhesions. CKCum, sigmoid 
flexure, and bladder. In operating for the cure of inguinal 
hernia there are complications that cannot be anticipatetl, but 
there are others frequently seen where the operator should be 
prepared to instantly modify the o]>eration to meet the demands 
of the case. The disposition of surplus fat in the canal has 
already been spoken of. \o loose fat should be allowed to 
remain, either in or near the canal, and safety is always on the 
side of ligating; it before removal, care being taken not 
to make such traction upon that layer of fat just outside of 
the peritoneum, as to draw that membrane or a fold of the 
bladder within the ligature. Remember that fat protruding 
into the canal, near the pubic bone, may be that covering the 
anterior bladder wall, iif which more will be said later. 

Enlarged or varicose veins will be found not only in the 
canal of the male, but (rarely) in the canal of the female, and 
these should be carefully ligated and excised. In the male it 
has been pretty well established that a fairly large number of 
the vessels of the cord can be cut away witliout harming the 
testicle, several writers claiming that if the vas deferens is pro- 
tected and everything else divided, the testicle will still main- 
tain its vitality and function. T must confess that I have not 
complete faith in the power of the ven,' small vessels, that ac- 
company the vas, to perform the full work nf the testicle. This 
feeling remains, even though' in the one instance where I ait 
away the entire cnrd except the vas and its closely associated 
vessels, no atrophy occurred. 

Ddayed Testes. — The imperfect descent of tlie testicle 
forms one of the rather common complications in the surgical 
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cure of hernia. In 1,^05 operations for the cure of inguinal 
hernia, I found ■j2 cases where this condition was associated. 
These patients have been largely boys between eight and sixteen 
years of age {figs. 122. 123. and 124). the youngest patient 
being five and the oldest thirty-five years old. The operation 
has not been encouraged in very young children who were 
having no trouble from the condition, under the belief that 

Fig. 113. 
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about the tenth year was the most favorable time. It is con- 
sidered perfectly justifiable, however, and to be advised any 
time after the seventh or eighth year, or any time earlier when 
demanded by the discomfort of, or danger to. the patient. In 65 
of the y2 cases it has been possible to place the testicle outside 
of the abdominal wall, and usually well down in the scrotum. 
Not in a single instance has there been retraction of the testicle 
into the canal subsequent to operation, so frequently com- 
plained of by the earlier writers. This fact is considered due 
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to the extreme thoroughness exercised in freeing the cord from 
all tissues thai would restrict its descent. Not in any instance 
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lias the testicle been anchored to the scrotum or other tissne. 
Care has been taken to close the external abdominal ring so 




closely around the cord that the testicle could not slip back into 
the canal. In 7 of these cases (all adnlis) the cord was found 
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permaiienily so sliortened as to preclude the placing of the 
testicle in a comfortable position outside of the canal. That is, 
if placed outside of the extemal ring, it would have been so 
tightly held against the pubic bone as to cause discomfort and 
danger of injury. 

In delayed descent of the testes, even though hernia is not 
actually protruding, there is usually an accompanying sac suit- 

FiG. US- 




able for its reception. The interior of such a sac is illustrated 
in fig. 125. and. as there shown, the testicle has the appearance 
of being inside the peritoneum. This in reality is not true in 
any case. The testicle may be completely enveloped by peri- 
toneum and hang free in the abdomen, the peritoneum actually 
forming a mesentery by which it is supported and which, on the 
other hand, prevents its being placed in its normal receptacle. 
By careful manipulation the sac can usually be separated from 
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the cort] at a point near the internal ring, and when it and all 
fascia have been cut through, the vessels of the cord can be 
further stripped away from their attachment outside of the 
peritoneum, and thereby considerably elongated- Freeing the 
cord of everything but its essential elements is absolutely neces- 
sary to insure success. The neck of the sac should be closed 
either by ligature completely surrounding it, or by a purse- 
string suture applied from its inside. The cord should be free 
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from every form of adhesion, so that its vessels can be straight- 
ened out to their greatest length. When this is done, it will 
almost always be found that the testicle can be placed in the 
scrotum. 

Before this can be done, however, a suitable pocket for its 
reception must be formed by running the finger down into the 
scrotum and forcibly dilating it. Wlien this has been accom- 
plished, the testicle should be placed in this pocket and the 
operation may be completed by the Bassini method. I have 
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found no cliiki in which this procedure could not be carried out, 
but in the aduh the problem is quite a different one. In 7 of 
my aduU cases there appeared to be no way of sufficiently 
lengthening the cord so that the testicle could be placed in its 
normal receptacle. Some writers glibly tell us to remove these 
testicles, that they are worthless and liable to cancerous or 




« (aliowT. 



tubercular affections. Recent studies, however, show conclu- 
sively, it would seem, that the testicle has a function aside from 
its procreative power, and that tJiis function is beneficial to the 
growing child or young man. The well known inenlaj effect 
following their removal is also to be taken into accoimt before 
sacrificing one or both of these organs. Furthermore, it is yet 
to he proven that testicles lodged in the abdominal wall are any 
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more liable to malignant disease than when in their normal 
position. 

The necessity of having some form of oijeration that 
would provide for the saving of these testicles, where the cord 
is too short to allow of their being iiut in the scrotum, was 
forcibly brought home to me in the case shown in fig. 126, two 
years after operation. This young man demaniled that unless 
I conld otherwise aflford him relief, that both testicles should be 




removed. He was 25 years old, had been happily married for 
two or three years, and was thoroughly competent to discharge 
his matrimonial obligations. He had suffered extremely, both 
from the slipping of the testicles umler the truss pads, and 
from attacks of strangulated hernia whenever the truss was 
left off. The amount of constriction by the tniss, which 
was found necessary in order to retain both the hcrnis and 
the testicles, is shown in the photograph ffig. S7) which 
was taken upon the removal of the truss. In entering upon 
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this operation, I had no very definite idea just what I should 
do, and when I had finished thought that I had devised a 
new operation for just such cases, but found shortly after- 
wards that my friend, Prof. Dawbarn, had recommended 
practically the same procedure. His operation had not espe- 
cially contemplated the relief of cases of delayed testes, but the 
cure of ordinary inguinal hernia,* 




Sac wilh testicle ins 

Just how much I may have been influenced by this article, 
or whether I had even read it, is now impossible for me to 
say, but of this I am quite certain that I did not have it in 
mind at the time the operation was performed. The procedure 
is as follows; 

The incision is made in every respect as in the Bassini 
operation, the aponeurosis of the external oblique being split to, 
or above, the internal ring. The sac is taken out completely (as 
shown in figs. 128, 129), before opening. In some cases it has 

'Transpl.mling Tei^ticles for llie Cure of Hernia, Robert H. M. 
Dawbarn, M.D., Wood's Reference Handbook, Vol. ix, p. 415. 
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also be«n possible to separate the vessels of the cord and vas 
from the neck of the sac high up before opening, and this, when 




it can be accomplished, is desirable. ( In the case shown in figs. 
127 and 128. the sac was full of omentum, which was ampu- 
tated and the stump reduced, leaving the testicle showing from 

Fig. 131, 







the inside of the sac as seen in fig, 130.) The neck of sac 
(really the tunica vaginalis) must be gradually worked away 
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from the cord just where the vessels leave it to dip down into 
the pelvic cavity, and a ligature is either passed around it, or a 
purse-string suture is placed from its inside, and it is cut away 
from the cord and testicle (figs. 131, 132). If it is now decided 
that the cord is too short to allow of the testicle being placed in 
the top of the scrotum, the fingers should be run under the 
internal oblique and transversalis muscles towards the median 
line, forming a pocket between these structures and the peri- 
toneum (fig. 133). In this pocket the testicle is then placed 
and the canal entirely obliterated by closing it according to 

Fig. 13a. 




Sac tied b>' purae-uring suture. 

the Bassini method, except tliat there is no cord to provide for. 
The closure can be completed, as it is in most cases, in the 
female. 

In the 7 cases where I have placed the testicle in this posi- 
tion, the patients have, in every instance, experienced the most 
complete comfort. In one doubtful case on the left side, I 
found that the testicle would come well outside of abdominal 
wall, but not fully into the scrotum, and I made the mis- 
take of leaving it in this position instead of placing it under 
the muscles as on the other side. It has since been a source 
of more or less discomfort to the patient. In young chil- 
dren, the .subsequent and further descent of the testicle can 
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Fig. 133. 
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be counted on, but not so in the adult. A photograph of the 
first case that I operated ujion by this method, two years after- 
wards, is shown in fig, 126. This operation was done ten 
years since, and the reUef and satisfaction of the patient has 
been most gratifying. This is equally true with every patient 
upon whom the method has been used. 

Fig. 134. 







I wish it clearly understood that I have not done, nor 
found it necessary to do. this operation of placing the testicle 
lietween the peritoneum and the muscular wall of the abdomen, 
on any youiig child, but I am convinced that it is far better 
than castration, in adult cases. If the testicle can be brought 
down as low as in the case shown in figs. 134 and 135, it is 
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better to put them in the scrotum. It is believed that any 
time after the patient has passed eight or ten years of age, these 
cases of delayed testes should be looked upon as belonging to 
the surgeon. They always carry with them an element of 
danger in the ever-present sac which frequently communicates 
with the abdomen by a narrow neck, making strangulation 




especially liable and dangerous. These sacs may exist for 
years without actual protrusion of intestine, and when it does 
occur, a small knuckle of gut, strangulated beneath tlie thick 
muscular covering, is quite liable to be overlooked upon exam- 
ination. The many individual peculiaritie.-; that have been met 
with in connection with this class of cases, indicate rheir excep- 
tional danger in case of strangulation: as adherent omentum, 
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adherent inlesttne, and, in one case, an adherent vermiform 
appendix. 

Various other operations have been suggested for tlie relief 
of this condition, as suture of the testicle to the bottom of the 
scrotum, or carrying the suture through the bottom of the 
scrotum and fastening it to a wire frame, of attaching the 

Fig. 136 




testicle to a flap from the tissues of the thigh, or even attaching 
it to its fellow of the opposite side. None of these methods 
are given in detail, as they have not proven successful, but the 
one described has. One of my cases of this type is worthy of 
mention somewhat in detail, as showing how analogous the 
physical indications of sex may become by certain tricks of 
development. 



^ 
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Sylvia L,, aged seven years, was apparently ( without any- 
thing in a general way to indicate that she was not just what 
she was named and dressed for) a girl, of rather large size 
for the age. Until recently the mother had never doubted the 
sex of her child, hut on consulting a physician, he found the 
large swelhng shown in the photograph (fig. 136), and 
detected two small Ixxlies within these swellings that he 
believed to be testicles. When the hernia! were reduced (fig. 




137), ilie extenial parts presented what appeared to be the 
normal vulva of a female child, except that the labia were some- 
what larger (han usual. Upon separating the labia (fig. 138) 
the parts seemed to indicate an abnormally large clitoris and 
the entrance to the vagina. 

I operated upon this child at the Post-Graduale Hospital, 
curing its hernia, and at the same time carefully examined the 
pelvic cavity, but. as expecteil. no trace of uterine appendages 
were found. The urethra opened just below the penis and the 
latter, when liberated, would have been nearly of normal size. 
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It had been intended that considerable should be done in 
restoring him to the sex that nature had intended him to repre- 
sent, by various plastic operations, and with this in view, the 
testicles were left down in what was afterwards to become the 
scrotum. The penis was to have been liberated and the urethra 
brought out through it, and then the divided scrotum was to 
have been united. The child had Potts' disease of the spine, 
and upon his recovery from the hernia operations, it was 
deemed advisable to delay further surgery for at least one year, 
but before this time arrived, he developed pulmonary tubercu- 
losis and died. 

In 1,411 hernia operations done by the author, 1,205 have 
been of inguinal type, and the testicle has acted as a complica- 
tion as follows : 

Removed for disease : sarcoma 2, degeneration i 3 

Removed to save time in operating 2 

Not found • I 

Found within abdomen (brought out i, left in i) 2 

Delayed descent, right side (put in scrotum) 39 

Delayed descent, left side (put in scrotum) ZZ- 7^ 

(8 were both sides) 

Buried beneath abdominal muscles (3 sing., 2 dble.) 7 

87 

Ovary in Canal. — It is not very uncommon, in operating 
for inguinal hernia on the female, to find an ovary in the canal. 
As stated elsewhere, when the ovary drops into this posi- 
tion it is usually difficult to reduce without operation, and it is 
as persistent in attempts to slip under the truss pad, if one is 
being worn, as would be a delayed testicle in the same position. 
In operating, an ovary found in the canal, if not diseased, 
should be returned to the cavity of the abdomen after it has 
been entirely freed of adhesions. In two instances I have been 
obliged to remove them on account of disease. 

No case of double descent of the ovaries has come under 
my personal observation, but a number have been recorded by 
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other operators. One such, that is of special iiUerest on 
account of family historj-. is reported by Dr. William F. 
Matthews of Richmond, Va, (" Hernia of the Ovary 
Inguinal," A'. V. Medical Record, Nov. 30, 1901). A girl of 
seventeen, who had double inguinal hernia present since birth, 
had never menstruated. Upon operation the ovaries were 
found in the canals, and it was ascertained that she liad no 
uterus. Her great grandmother, twice married, bore children 
Fig. 138. 




Svlvla L. SuppoMd labia held apart, ihuwiog what oat Ihoughl lo be the cUluri^ bul 
whkb ¥ras really a imall penii. The urelhra was immedialily benealh llie pelill, (Omlos 
what appmnl lo be the vapna. 



what appeaml lo be th' 

liy each union. Eight female descendants of the first marriage 
were never unwell; one of the two daughters by the second 
marriage was never unwell. Two aunts of the patient have 
never menstruated and one has double reducible inguinal 
hernia. Five first cousins have never menstruated and two 
have double hernia. The patient's sister has never menstruated 
and has double hernia. 

I had a woman of siii)CTb j)hysique under my care f<jr many 
years, for double inguinal hernia, who had never menstniated 
and whose uterus and ovaries were undiscoverable and prob- 



L 
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ably absent. She was twice married, but never bore children. 
Dr. R. Ferguson of London, Ontario ( '* Inguinal Hernia of an 
Imperfectly Developed Uterus and Appendages," American 
Medicine, Sept. 26, 1903), found upon operation an incom- 
pletely developed uterus and both ovaries in a left inguinal 
hernia in a woman thirty-two years old. He ligated and 
removed them completely, dropping the stump back into the 
abdomen, and closed the canal by the Bassini method. Recov- 
ery was prompt and relief complete. 

Dr. Frank T. Andrews of Chicago (" Hernia of the Tube 
Without the Ovary,'' JouYnal of American Medical Associa- 
tion, Nov. 25, 1905), has in an exhaustive study of recorded 
cases of the involvement of the female pelvic organs with 
hernia, given the following division of cases. He has tabu- 
lated 366 cases, which are divided as indicated in the fol- 
lowing table : 



Hernia of Tube without Ovary ^ 46 cases. 

Hernia of Ovary and Tube 80 " 

Hernia of Ovary without Tube 167 " 

Hernia of Non-Gravid Uterus 43 " 

Hernia of Pregnant Uterus 30 



u tt 



Appendix Vcrmiformis in Canal. — ^In many instances the 
appendix is held in a position so remote as to cause no compli- 
cation no matter how large the hernia may l)e, but in others 
it seems ever ready to drop into the canal and become adherent 
or otherwise involved. The question of the removal of the 
appendix when found with other reducible parts of the hernia 
must be decided by the operator, but it has been the author's 
rule to remove them if unusually long; if nodular masses could 
be felt in its lumen; if it showed the least indication of former 
inflammatorv conditions. 

In a case recently operated upon there were found adhe- 
sions of the omentum, in the vicinity of the internal ring, of an 
inflammatory character, that could hardly be accounted for by 
the presence of the hernia. Exploration through the internal 
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ring Willi (he firtgcr brought to the surface a very much 
inflamed appendix, which clearly showed a beginning or a sub- 
siding appendicitis. It is quite probable that it was the pain of 
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this, which was attributed by the patient to his hernia, that 
brought the case to the operating table, atid still it might easily 
have been overlooked. In a number of cases, where there has 
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been a history of a previous attack of appendicitis, the appendix 
has been brought out and removed through the same incision 
while operating for hernia. This opening is, of course, not as 
convenient as one made especially for the purpose, but I have 
failed only once to get it out through the internal ring when it 
was wanted, and, in this instance, it was obtained by splitting 
the internal oblique muscle in the direction of its fibre, just 
above and to the inner side of the internal ring. 

The method of removing the appendix wall usually be 
governed by the education and preference of the operator, as 
several excellent methods are taught. The author has for 
several years followed the one of ligating and burying the 
stump. The steps of the proceeding are : 

(i) Ligating the vessels of the mesentery. 

(2) Division of peritoneal covering only, usually by scissors. 

(3) Tying in groove thus formed, with chromic gut. 

(4) Placing the burying suture of fine silk with round needle 

through peritoneal coat of bowel, an inch away from 
and around insertion of appendix into caecum. 

(5) Cutting off appendix and touching end of stump with pure 

carbolic acid ( wipe afterwards with alcohol on Sponge ). 

(6) Depression of stump and tying of burying suture. 

The drawing shown in fig. 139 represents the condition 
found in a woman thirty-two years of age. She had noticed a 
swelling for the past year on the right side, and it was found 
that considerable thickening remained after the reduction of the 
bulk of the tumor. At the first examination she was advised to 
have an operation, as it was believed that either the tube or 
ovary w^as involved. This conclusion was reached because of 
the fact that at each menstrual period she had increased pain. 
A truss was tried but proved uncomfortable, and operative 
relief was sought. On opening the sac the condition shown in 
the drawing was found. That is, the appendix was found 
lying along and firmly adherent to the posterior wall of the 
hernial sac, and the head of the Ccxcum was firmly held in the 
internal alxlominal ring, the vessels of the mesentery lying 



COMPLICATIONS IN SURGICAL CUKE. 



between the appendix and the sac surface. Little trouble was 
experienced in tigating them, freeing the head of the caicum, 




and reducing it to the cavity of the abdnnien after tying off the 
appendix. The neck of the sac was then Hgated and cut away. 



h 
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Another quite similar case is shown in fig, 140. This 
man had been under my care for many years, and while 
he was obliged to wear an unusually strong truss, he suffered 
little inconvenience and was only brought to the operation 
through the influence of friends who had been cured of hernia. 
He not only followed his profession as a lawyer, but was an 
all around athlete and a long distance bicycle rider. It was 
therefore quite a surprise to find, on operating, an appendix 




adherent to the anterior wall of the hernial sac in such a posi- 
tion that his truss pad pressed directly across it near its 
junction with the cxcum, and still it showed no evidence of 
inflammation or disturbance. The adhesions were of a char- 
acter to clearly indicate that they had been there for many 
years. 

Earlier in this work reference has been made to the white, 
fibrous rings that form in hernial sacs and the liability of 
strangulation to take place in them. A peculiar illustration of 
this is given in the case portrayed in fig. 141. This was a 
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boy abiiut eight years old. umler care at the clinic for the treat- 
ment of hernia at the New York Post-Graduate Medical Schoijl 
and Hospital, but who had not done very well under truss 
treatment, and as cure was not anticipated by this means, he 
was placed in the hospital for operative cure, 

Tlie end of the appendix was so firmly held within one of 
the rings above spoken of, that it could not be withdrawn, and 
slill actual strangulation did not exist. It had the appearance, 
however, of having been there for a long time. It was an 
uncommonly long appendix. pri;ibably fully seven inches ; the tip 
was down as low as the bottom of the testicle, and the ciecum 
was in the upper part of the canal. The ciecum was elongated 
and merged so gradually into the appendix that it was difficult 
to <lecide just where the latter began. Il is not within my own 
experience, but my associate, Dr. deorge E. Doty, as well as 
several other operators, have found the appendix in left in- 
guinal hernia. 

Adhesions Within the Sac tire most commonly of 
omentum at its sides or bottom, but il occasionally hapjiens 
lliat the intestine is a<lhereiit, and it then requires considerable 
care and skill to avoid serious injury, .\ttempts to tear snch 
adhesions apart, unless they are of the most trifling character, 
should never be made. -X large patch of the sac may, however, 
be cut out and left adhering to the bowel without fear of harm 
resulting. Torn surfaces uiJon the bowel, even though they 
may not endanger its integrity, cause great delay and incon- 
venience from the liability of free oozing of blood. .Adhesion 
of omentum, if small in area, can usually be easily broken up, 
but it is better to tic them by catgut rather than run any risk of 
subsequent bleeding. 

Amputation of Omentum is worthy of especial discussion, 
both on account of its fre<iuently being required, and on account 
of the dangers attending its removal if not carefully done. It is 
much better to remove large masses of omentum that have been 
outside the abdomen for some time, than to attempt its replace- 
ment, for two reasons : 
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( I ) It has Ijecome shaped to the canal and to the sac that 
contains it. and if crowded back into the abdominal cavitv, 




open D, Fiinilu.* ol Mc wilh nmcnlum Gimly adheTcnl. 

remains in a large mass at the internal ring; ready to ag-ain 
dilate the canal and cause recurrence of the hernia. 
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(2) Onienluni long resident outside of the abdomen 
Incomes liyi>ertri)|)hietl and so cliaiiged in character that it may 
act as a foreign body when returned within tlie peritoneal 
cavity. 

Formerly it was considered good surgery to take a mass 
of omentum, such as shown protruding through the neck of the 




sac in fig. 142, pass a ligature around it and cut il off. Work 
of this type was followed by fatal accidents from secondary 
hseniorrhage. and in more than one instance, from injury to 
bowel that was lying unseen within the amentum, 

Many years since T advocated a methcx! of ligation that 
lias become almost universally used by careful surgeons. It 
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consists in drawing down the protruding mass until normal 
omentum is brought outside of the canal, being careful not to 
make undue traction. It is then spread out by the hands (fig. 




143) so that every blood vessel of any considerable size can 
be easily seen. Ligation then begins at one side of this sheet 
of omentum and progresses carefully across to the other. Fat 
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with very small vessels is lied in fairly good quantity, but each 
large vessel is carefully cleared of its surruunding fat and tied 
off separately. No. 2 diromic catgut has been most frequently 
used as siiiiire material. As many as 25 ligatures have been 
applieil in removing a piece of omentum. After (be ligatures 
are in place anil the omentuni is cut away, the stump, which 
is usually left about half an inch long beyond the ligiiture, is 
examined for any bleeding [wints, and these are also carefully 
tied. 




The freshly cut stump of omentum is dusted with aristol 
and returned to the abdomen. The use of the aristol may be 
entirely imnecessary. but it is believed to prevent adhesion of 
intestine to the cut surface and it has been usetl by the author 
for many years. 

Hemiae of Unusual Size^^Tlie large size of hernia does 
not in itself preclude its surgical cure. Unfortunately these 
extreme cases occur most frequently in the aged and infirm, 
and for these reasons o|jeration may be quite inadvisable. If 
the general condition of the patient will allow of it, the surgeon 
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sliould feel it liis duty to give these sufferers not only relief, but 
freedom from the danger that is constantly with theni of acute 
strangulated hernia ; or what is even more fatal, a gradual 
paralysis of the protruding bowel and eventual intestinal 
obstruction. 

Fig. 146. 




It has been in my experience a noticeable fact, that many 
very large hernis are particularly easy to operate upon, and, 
as a rule, the difficulties that will he encountered can be fairly 
well estimated in advance, if the following i>oints are carefully 
considered 
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Kt) Is the patient's condition .such as to stand an anesthetic 
and an operation of some magnitude? 

(2) li the heniia reducible and is the cavity ol the abdomen 
larBC enough to receive it? 

(3) If not reducible, is it oiiienmni ur intestine that cannot 
be reduced? 



The patient's actual age is not nearly as important as his 
condition ; in fact, people of advanced age usnally stand the 
operation well. If any large portion is reducible, it is well to 
keep the jwtient in Ijed for some days before the operation, and 
keep as much of the hernia as possible within the abdomen. 
There is little doubt that some of these cases have had a fatal 
termination, due to extreme intra-abdominal presstire resulting 
from the return of enormous masses of intestine and omentum 
that have long been outside of the abdominal cavity. For this 
reason it is also advisable to remove as mucli of the protruding 
omentum as )iossible rather than to replace it. I have on 
several occasions removed what appeared to be nearly the 
entire omentum with no ill effects following. If, however, 
upon examination it is decideil that the greater part of a large 
irreducible tumor is intestine, ami this can usually he ascer- 
tained by percussion and general feeling of the contents, then 
great caution should be obser\'ed in advising the operation. If 
the intestine is extensively adherent, the handling necessary to 
free it and return it to the abdomen may, in itself, cause col- 
lapse of the patient. 

Patients who have l>ecome completely disabled by such 
enormous hernire are sometimes willing to assume unusual risks 
with the hope of obtaining relief. Such a case is shown In 
figs. 147 and 148. Tliis man was 5eventy-four years old, had 
a pulse rate never exceeding 50. and had albumen in his urine. 
He wa-s told that the risk of not surviving operation was 
believed to lie fully one out of five, and he at once assured me 
that he had decided to have the operation if I thought he had 
even chances of living or dying. Tlie operation was done and 
he completely recovered, and lived four years more in complete 
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comfort, so far as his hernia was concerned. Fig. 149 shows 
him seven weeks after the operation, after which time he wore 
no bandage or other support. One peciiUar circumstance con- 

FiG. 147. 




nected with this case was that tlie pulse, which we had Ijeen 
unable to find above 50 for two weeks previous to the operation, 
was 70 on the following morning, and did not drop materially 
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below iliis (luring the subsequent eight or ten weeks that he 
was under observation. 

In this case, in order to aid in rapid work, the testicle and 
sac were removed together after ligating the cord separately 

Fir.. 14a. 




at the neck of the sac. The sac was removed through the 
inguinal incision, the scrotal tissues not being touched. Nor 
was drainage of any kind used, the wound being closed com- 
pletely and primary union obtained. If, however, there is con- 
siderable oozing following the stripping out of such an 
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enormous sac. it is then advisalile to put a good-sized drainage 
tube, preferably rubber with numerous fenestra cut out. down 
through the bottom of the scrotum. The protruding end of 
this tube should be very carefully guarded, by gauze moistened 
in 1/2000 corrosive mercuric chloride, and the tube should be 




removed in twenty-four, or, at tlie outside, thirty-six hours. It 
is only by extreme care that infection can be avoided where a 
drainage tube is left in, and it has usually been my preference 
to take the risks of 3 good-sized hematoma rather than to 
subject the patient to the liability of infection. The blood clot 
will, as a rule, be absorbed in the course of three weeks and 
does no harm. In only one instance have I seen such a clot 
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become infected and require evacuation, and this case was 
nnattended by symptoms of any importance. 

The enormous hemise now under consideration do not 
seem so liable to recurrence as would naturally Ite expected. 
The case shown in figs. 150, 151. and 152 is an illustration of 
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this fact. The man there shown was operated upon for an 
enormous uncontrollable scrotal hernia and made prompt 
recovery, healing by primary union. At that time liiere was 
no hernia on the left side. Five years later swelling was 
noticed on the left side (fig. 152), and T found him with com- 
plete oblique hernia the size of a lien's egg. which was operated 
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upon am] cured. Many experiences of this kind convince me 
tliat in tliese very large hernije there is little trouble in effecting 
a permanent cure. 

In the case shown in fig. 153 the man was over seventy 
years of age and had a hernia reaching nearly to his knee, of 
many years' duration, and wholly uncontrollable. The hernia, 




L^ 




which proved upon operation to contain mostly intestine, botll J 
large and small, could be reduced to the abdomen. He was* 
kept in bed for fnlly one week before operating, and the hernia 
was kept reduced most of that time to accustom the abdominal 
cavity to its presence. The operation was not particularly 
difficult, and plenty of good muscle was found with which f 
to close the very large opening. 
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Fig, 154 is a case of very different iype and one, if recog- 
nized, where an operation should not be attempted. In this 
case it was easily ascertained that a large amount of intestine 
was present, a small amount of it reducible, and it was believed 
that a large mass of bypertropbied omentum was also in the 
sac. This unfortunately did not prove Inie, The man had 

Fic, 15a. 




suffered several attacks of partial intestinal obstruction unac- 
companied by very acute symptoms of strangulation, but 
increasing in frequency, and the case had every indica- 
tion that surgical relief was required. Tbe condition 
observed upon operating was apparently a most unusual 
one, 
i§ 




having a feeling somewliat like that of a dense, broad tendon. 1 
At tlic point where it entered the abdomen, it was bunched I 
together into a mass as large as an adult forearm, just below I 
the cllxjw. and apiiarcnlly almost as inflexible. 
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Those who have operated upon large hernis will fully 

realize the almost insurmountable difficulties of the situation. 

The entire mass was finally returned to the abdominal cavity 

L and the wound closed, but the patient did not long survive the 

•■operation. The feeling of the tumor, which led to the belief 

that it contained a large mass of omentum, was really produced 

Fig. 154. 



■ 




by this peculiar hypertrophied (if it may be so called) mesen- 
tery. The ultimate termination of this case, if it had not been 
operatei] upon, would in all probability have been by intestinal 
obstruction produced by gradual loss of peristalsis in the pro- 
truding bowel. I have seen only one other case at all similar. 
nor do I recall having seen mention of any like it by other 
operators. 
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My ijther case was in a woman \vitli enormous femoral 
hernia shown in tlie photograph, fig. 169, and even this did not 




IntAline wtncb was irreducible on account of hyperirophy aiid hardcninif uf its mcscnlery, 

present the extreme difficuHies met with in tlie case under 
consideration. 
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Hernia of the sigmoid, ca;cum, and bladder, belong; to the 
direct type of inguinal hernia and are classed together because 
of similar anatomical peculiarities. In the accidents wbich 
may occur during the operation for their cure they are also 
similar. 

Ill the chapter on diagnosis will be found suggestions 
which may, in some instances at least, lead to the recognition 
of sigmoid and crecal hernia before the operation; in many 
others, however, there are no distinguishing signs previous to 
the opening of the parts, and even then serious mistakes may be 
made. It is perhaps wise to look upon all direct hernia? as 
extra-hazardous and to use extraordinary care in operating 
upon them. Petit {Rcchcrches siir les causes des heniies) has 
truly said that hernial sacs are full of decej^tion. 

My own experience leads me to feel that sigmoid and 
caecal hernia can usually be recognized, or at least suspected, 
before operation by their peculiar form (see photographs of 
cases), their slowness of reduction, especially of the last part of 
the tumor, and by the fact that not only are they frequently 
uncontrollable by truss pressure, but the wearing of any- 
mechanical support is intolerable because of the pain produced.. 

The difficulties in operating upon hernia of the direct 
type, especially the three forms now under consideration, are 
largely due to the distribution of the peritoneum. The pro- 
trusion takes place at a point where the peritoneum leaves the 
abdominal wall and is reflecte<l over the pelvic organs. When 
it is carried through the abdominal wall it drags, by its at- 
tachments to them, one of these organs with tt. This is espe- 
cially true of the lai^ bowel on either side and the bladder, 
on account of their being freely movable and conveniently 
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placed. While the peritoneum completely surrounds the small 
and in some parts the large intestine it covers only the anterior 
surface of both the sigmoid flexure and caecum. It is for this 
reason that a portion of the large bowel on either side may 
protrude without a hernial sac, and if not recognized by the 
operator may be opened by mistake. Tuffier (Etude sur le 
ctrcum et les hernies. Arch Gen. de Med., 7th ser., vol. xix, p. 
642) found in the examination of 100 bodies that 9 per cent, 
had the posterior surface of the CKCum uncovered by peri- 
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toneum. The bladder is covered by peritoneum upon its 
summit and a small portion of its posterior wall, but not its 
anterior wall. 

When this distribution of peritoneum is considered it will 
he readily understood how any one of these organs may pro- 
trude in either one of three conditions : ( i ) It may become a 
part of the hernial contents, in a preformed sac — intra-peri- 
toneal (fig. 156). {2) It may protrude independently, with- 
out any serous covering — extra-peritoneal (fig. 157). (3) It 
may be dragged down in the formation of the hernial sac and 
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have a partial peritoneal covering, and become both intra- and 
extra-peritoneal. 

As previously stated, protrusions into a preformed sac 
have not been considered by the author to constitute either 
sigmoid, ca?cal, or bladder hernia, because they are easily 
reduced with the other hernial contents, quickly recognized, 
and not liable to accidental injury. 

Sigmoid and Caecal Hernia. — In these herniae the towel 
may be dragged down by a sac of peritoneum previously 

Fig. 157. 



Sac wall 




Hernial sac in front of ccccum. No peritoneal covering on posterior wall of bowel. 



formed and containing other folds of the large, or many loops 
of small intestine and omentum. The posterior sac wall is then 
the normal peritoneal covering of the anterior surface of either 
the caecum or sigmoid, as the case may be. If the operator, 
fortunately, opens into the sac high up, near the internal ring, 
he will usually discover the true state of affairs and avoid 
injury to the bowel, either by tying off a portion of it with his 
sac ligature, or by rudely tearing it away from its deep attach- 
ments and perhaps lacerating the intestinal wall in a manner 
that would be difficult to repair. If, on the contrary, he opens 
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into the fundus or lower portion of such a protrusion he may 
discover too late that he has opened directly into the bowel. 

In operating upon these extremely difficult cases unusual 
caution is necessary throughout the entire operation : ( i ) In 
the opening of the sac. (2) In separating the fleshy attach- 
ments of the bowel from the deep parts. (3) In the closure 
of the sac. (4) In the closure of the enormously large open- 
ing which is left in the muscular wall of the abdomen after the 
reduction of the bowel. 

In opening down upon any sac of the direct type, with 
broad base, it should be the invariable rule to separate the 
extra-peritoneal fascia well up towards the internal ring, pick 
up the peritoneum where it is thin and free, and open it care- 
fully between anatomical forceps. If this one precaution w^ere 
strictly adhered to it would prevent most of the accidental 
openings of the bladder and large bowel. Had I adhered to 
this point, which I have carefully taught my classes at the New 
York Post-Graduate Medical School and Hospital for many 
years, I would have avoided my only, but nevertheless mortify- 
ing, mistake of opening into the bladder. In this case I was 
so certain that I was dealing with a true hernial sac that I 
opened it even while speaking of the liability of bladder acci- 
dents in hernia operations. 

When the peritoneal cavity has been entered near the 
internal ring, the finger can be passed down into the fundus 
of the sac, if present, or it can be ascertained that the protrusion 
is actually extra-peritoneal, and it can be dealt with accord- 
ingly. If the sac cannot be readily lifted from its posterior 
attachments it should be suspected at once that it is either 
sigmoid, cjecal. or bladder hernia. When the finger is within 
the peritoneum, the anterior sac wall may then be carefully cut 
upon it with blunt scissors, care being exercised to avoid 
intestinal adhesions tliat may be present, and remembering the 
immediate proximity of the epigastric artery. The contents of 
the sac may then be freely examined and so far as possible 
reduced. 
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The second step in the operation is to separate the 
posterior wall of the bowel from its attachment- This may be 
(lone by gently pushing ihe fingers upwards between the Iwwel 
and the deeper parts, exerting as little fi)rce upon the intestine 
as ixissible, and watching closely for broken vessels, which 
should be lied at once even though small. The point of separa- 
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tioii between the structures should be carried well up into the 
abdomen so that the bowel can be reduced with jjerfect free- 
dom. It is necessary to exercise caution in pushing the bowel 
back not to telescope it into itself, thereby producing an intus- 
susception. 

Closure of the Sac (fig. 158). — It is quite obvious that a 
sac of this type cannot be closed by an ordinary ligature, as 
its posterior wall is formed of bowel. It is best done by a 
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purse-string suture applied from the inside of the sac, going 
well up to the internal ring, or peritoneal surface on its 
anterior wail, and approaching with caution that part attached 
to the bowel. When this suture (usually no. 2 |)lain catgut 
used double) is tied, the sac is perforated, and any surplus of 
sac wall that exists is drawn up and ligated outside the purse- 
string suture and cut away. The ends of the sac ligature with 

Fig. 150 




needle attached are used to anchor the stump of the sac, with 
attached bowel, in the following manner: 

The internal oblique and transversalis muscles are sepa- 
rated from the peritoneum by slipping the ends of tlie fingers 
between them and the peritoneum, above the internal ring and 
towards the median line (fig. 159). The needle on the sac 
stump ligature is passed through these muscles from within 
outwards, and then back at another point. When it is tied 



with the free end of the stump ligature it will invert the sac 
slump and carry the attached Ixtwel well away from the 
inguinal canal. I am convinced that the anchoring of this 
elongated loop of bowel well away from the internal ring is a 
great aid in tiie prevention of recurrence. 

The details of the closure of these large openings in the 
abdominal wail must depend upon the condition of the sur- 
rounding muscular tissue and the preference of the operator. 
The first essential of success is thorough and careful work 
whatever technique is adopted. If there is an abundance of 
good muscular tissue it has been my habit to close exactly as 
in oblique inguinal hernia. Even though the neck of the sac 
is at the external ring and the upper canal unoccupied, it is 
important that the cord should be displaced at its junction 
with the |«ritoneum, the lower edges of the internal oblique 
and transversalis muscles wrapped closely around it, and 
stitched to Poupart's ligament throughout the length of the 
canal. The continuous suture of the peculiar type already 
shown (figs, ill, lu), is believed to make a more accurate 
closure than is possible with the interrupted. Especial care is 
taken in these cases to see that the closure is made as per- 
fect as possible in the aponeurotic, as well as in the muscular 
structures. 

In some of these cases the methofl of overlapping, already 
mentioned, has been used with advantage, and in one the 
rectus was split and turned out in order to get sufficient tissue 
to make a firm closure. Even where every precaution is 
taken there is little doubt that sigmoid and cjecal hernia will 
furnish a larger percentage of recurrences than hemi:c of the 
oblique inguinal type. In view of this fact it is advisable to 
keep them under closer scrutiny after operation, and, if any 
sign of weakness of the abdominal wall is discovered, to place 
a support ujKin them l>efore actual protrusion occurs. .At this 
time a good abdomin.il lielt, that gives support over the whole 
lower part of the abdomen, is usually better than a regular 
truss, and should be worn with less discomfort. 
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Bladder Hernia. — Like the hemiae just discussed, the 
bladder may protrude through the abdominal wall, either inside 
of a true hernial sac without any peritoneal covering, or with 
both conditions present. Little attention has been given to 
those cases where the bladder protrudes within the sac covered 
by peritoneum, as there is no liability of accidental injury, and 
it is easily reduced with the rest of the hernial contents. 

In 1895 Dr. B. Farquhar Curtis made a most valuable 
contribution to this subject ("Wounds of the Bladder in 
Operations for Hernia,'' Annals of Surgery, June, 1895). I" 
this study of the subject he collected 41 cases in which the 
bladder was wounded during operation, and 17 in which it was 
recognized and returned without injury. Only two years later 
Dr. C. L. Gibson (** Personal Experience in Hernia of the 
Bladder," Med. Record, March 20, 1897) collected and added 
45 cases to the list of Curtis, making a total of 103 cases. The 
report of Curtis's 58 cases covered the dates from 1575 to 
1895 (300 years), while Gibson's 45 cases, with three excep- 
tions, included only those reported during the two subsequent 
years. In those two years there had been nearly as many 
reported as had appeared in all previous literature. 

In the combined cases of Curtis and Gibson there were 76 
males and 23 females; 70 males and 7 females had inguinal 
hernia: 16 males and 16 females had femoral hernia. More 
than half of the cases (52) were over fifty years of age, the 
youngest being two and one-half years. The bladder was 
intra-peritoneal in 7, and extra-peritoneal in 73 instances; 18 
were both intra- and extra-peritoneal. 

Undoubtedly the most dangerous and deceptive, as well 
as the most common, variety is the extra-peritoneal, which 
comes through the abdominal wall uncovered by peritoneum. 
Frequently it constitutes the entire hernia and the surgeon is 
very apt to mistake it for the heniial sac. These bladder pro- 
trusions may vary in size from that of the end of one's finger 
to the entire bladder. The entire bladder and prostate gland 
have been found in a hernial protrusion of this type. The 
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bladder protruding in this position has been mistaken for 
hernial sac, lipoma, properitoneal fat, omentum, cyst, tliickened 
patdi in hernial sac, hydrocele of the curd, sacculation of the 
colon, or a second heniial sac. Plummer thinks that it would 
l>e particularly liable to be found in recurrent hemi;e, as the 
first operation would be apt to draw it toward this jHjint. 

Bladder wounds accidentally inflicted, during operations 
for the relief of lieniia. have become too common to be longer 
considered surgical curiosities. This fact does not indicate 
increasing carelessness on the part of the surgeon, nor iloes it 
lessen the importance of the subject. It is unquestionably due 
to the greatly increaseil numl>er of hernia operations being jwr- 
formed. and to the apparent impossibility of always being able 
to distinguish between the hernial sac and the bladder wall. It 
is to be hoped, and it is probable, that, as many operators are 
led to study it more closely, valuable knowledge will accumulate 
whicli will afford greater protection against this accident. 

The diagnosis of bladder hernia is seldom made before 
operation, but as more attention is given to the subject there 
will be more cases that will be at least considered suspicious. 
In fact, the only safe methofl is to consider all cases of direct 
hernia, or hernia in very fat patients, as being a possible 
bladder hernia : if on guard the operator will usually recognize 
the condition, if present. The indications may be divided into 
those to be looked for before, and those met with during, 
operation. 

Before Operation. — The history of any bladder symptom 
that can be obtained from the patient should be considered 
suspicious. In the case shown in the photographs {figs, 150 
and 151 ) the patient informed me that while urinating he was 
usually obliged to compress the scrotal protrusion with both 
hands. At the operation a large protrusion of bladder wall 
was found fintra-peritoneal) protruding Into the hernial sac. 
This was reduced as easily as the omentum and intestine that 
also occupied the sac in large quantities. After the operation, 
however, he was unable to void his urine, and it was then dis- 
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covered that it was impossible to pass a catheter. Perineal 
section became necessary two days later. He obtained primary 
union in the hernia wound and made a rapid recover3^ 

Pressure upon the tumor may in some cases cause a desire 
to urinate. This was strikingly demonstrated in one of my 
cases where the bladder was found involved at the time of 
operation. Dr. J. F. Baldwin (" Hernia of the Bladder," 
Complete Inguinal Extra-peritoneal. Recovery. Am, Med. 
Jour., May i8, 1901) reports a case, of eight years' duration, 
in a man of fifty-One years, where the bladder was protruding 
to the size of two fists. Ordinarily this swelling was reducible, 
but for forty-eight hours l)efore operation it could not be 
reduced. The previous history showed that the patient was 
obliged to lift the tumor every time he urinated, and the pro- 
trusion had been uncontrollable by a truss. 

The slowness of the reduction of these tumors, and in 
some its apparent incompleteness, should lead us to suspect that 
we have either large bowel or blaxlder to deal with. It has 
been suggested that there may also be felt a rush of fluid when 
quick and firm pressure is made. This, however, seems to the 
author a somewhat misleading suggestion, as many large 
hernial sacs contain fluid in appreciable quantities when no 
bladder protrusion is present. Furthermore, it is not in herniae 
of enomous size that we are liable to mistake, but rather in 
small or medium-sized herniae of the direct type with no 
suspicious symptoms. 

Dr. S. C. Plummer ("Inguinal Hernia of the Bladder," 
Jour. A, M. A., July 22. 1905) suggests that a test be made 
of having the patient retain his urine for a long time to see if it 
influences the tumor. The passing of a sound has, in some 
instances, verified the suspicion of bladder hernia, but in others 
it has failed. At the time of operation this has proved of great 
service to me. and has in several cases enabled me to decide that 
I was dealing with the bladder wall. 

Indications at Operation. — On opening into the canal a sac 
found protruding at the inner side of the cord, close to the 
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piibic bone, should cause us to proceed with caution. This is 
especially true where it seems deeply imbedded in fat from 
which it is hard to separate it. and where it has a broad base. 




One would think that the bladder wall could be recognirwl 
by its muscular covering, but this, in my experience, cannot 
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be relied upon. This difficulty is well illustrated by the case 
reported by Dr. Rudolph Winsboro (*' Direct Inguinal 
Hernia," Injury to Bladder, Virginia Medical Semi-Monthly, 
Feb. lo, 1904). He says : '* To the inner side of the sac was 
a mass separated with great difficulty . . . about the cord was 
a translucent area which evidently contained fluid.'* Think- 
ing it an encysted hydrocele, he incised it and at once recog- 
nized urine by its odor. McLachlan states {Applied Anatomy, 
vol. ii, p. 469) that '* in sacculated bladder the walls of the 
sacculi contain no muscular fibres. The mucus membrane is 
forced through the bundles of muscular fibres, forming sac- 
culi." 

When, on pulling up an inguinal sac, there appears in its 
neck a mass of fat covered by peritoneum, it is highly im- 
portant that it be neither ligated with the sac nor punctured 
with a needle, as it is in all probability bladder. This is 
most likely to occur in direct hernia, but I have also seen it in 
the oblique variety. When two sacs are present in the canal 
it is safe to conclude that one is bladder. 

It has been stated that bladder wall is difficult to separate 
from the surrounding fat, and this, it is believed, is true. In 
my own case, when I committed the error of opening into the 
bladder, it was very readily lifted from the mass of fat which 
surrounded it and there was no true hernial sac. In the case 
shown in fig. 160, where the upper half of the tumor was 
hernial sac and its lower half bladder, the latter came out of 
the canal as easily as the former. The first appearance of the 
bladder part of the tumor was of loose fat in the canal. When 
this fat was lifted out, the bulging above, which proved to be 
the true sac, was brought to view. From the opening made in 
the latter it was easily demonstrated that the lower part was 
bladder. The sac was closed by purse-string suture, the bladder 
protrusion was inverted into itself and the muscular wall care- 
fully closed. In the case shown in fig. 161 the liability to mis- 
take is in supposing that the lower protrusion is of an ordinary 
direct hernia. It is entirely possible to have oblique and direct 
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hernia on the same side, and their true character can be (|iiickly 
ascertained by opening the upper sac and exploring tlie lower 
one through this opening. 

Fic. i6i. 




In bladder as well as in sigmoid and cTcal hernia many 
uncertainties in diagnosis, and a great many operative diflS- 
culties, are avoided by opening into llie sac or peritoneal cavity 
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well up toward the internal ring. The bladder, the caecum 
and the sigmoid are thus avoided, as well as the confusion that 
sometimes comes to an inexperienced operator by opening into 
an unobliterated tunica vaginalis. It must be borne in mind 
that in double hernia the bladder may protrude on both sides. 
Gibson reports sueh a case and I have had one recently in a 
young man under thirty. When the bladder has been recog- 
nized before opening, it has been gently separated from its 
abdominal adhesions and pushed back into place, and the 
muscular wall very accurately closed over it. In one instance 
I turned the sacculated part into the bladder by inversion, get- 
ting it entirely away from the canal. 

Repair of Bladder Wounds. — An accident that has hap- 
pened so many times and to so many different operators will 
certainly happen again and it is advisable, therefore, that those 
who contemplate doing the operation for the cure of heniia 
should have definite ideas as to what they will do when con- 
fronted by a bladder accidentally ()i>ened. 

On certain points in the repair of bladder wounds there 
are no differences of opinion, but on others, operators of experi- 
ence differ widely. The merest tyro in medicine under- 
stands — for it is one of the earliest teachings in surgery — that 
in closing a bladder wound its walls must not be stitched 
through and through. Able operators also agree that such 
wounds are best closed by layers of sutures, some advising two, 
others three overlying rows. Some advise that the mucous 
membrane lining the bladder shall be first closed by small, plain 
catgut, and then the muscular and serous coats brought 
together above this by two more rows of silk or catgut ; others 
prefer to put no sutures in the mucous membrane, relying 
entirely upon the muscular closure to prevent leakage. It 
seems rational that the use of small-size plain catgut to close 
accurately the mucosa adds materially to the protection against 
leakage, and, owing to its early absorption, subjects the patient 
to little risk of having concretions form upon it within the 
bladder. It is certain that silk should never be used for this laver. 
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The tendency of late writers iiptjii the subject is in favor 
of catgut throughout the operation. Curtis says on this point : 
" Whether silk or fine catgut is employed seems to be a matter 
of indifference, but the sutures should not penetrate the mucous 
membrane; they should be placed very close together, ten or 
twelve to tlie inch, and there should be at least two layers, and 
by preference three," Dr. Orville Horwitz (Atuiah of Sur- 
gery, December, 1905) expresses the following positive opin- 
ion on this subject : " It is generally conceiled that the wound 
is best closed with fine silk, as the calgiit sutures cannot be 
depende<l upon to endnre for a sufficient length of time. Sev- 
eral cases have been reported in which this latter material was 
employed where a leakage occurred, owing to a too rapid 
absorption of the suture, death resulting from peritonitis." 
Horwitz rccomnienils two layers of sutures, first, interrupted 
Lembert, second, mattress. 

Personally I feel that in silk there is greater safety, and 
still, in view of the fact that in my own case a part of the silk 
was afterwards extruded into the bladder, became encnisteil 
and had to be removed. I should hesitate to use it in an exactly 
similar case. If the wound is extra-peritoneal and there has 
been no opening into the peritoneal cavity, then one can take 
greater risks of leakage with little increase of danger. 

The questions as to leaving provision for drainage in the 
wound and a permanent catheter in the bladder must be regu- 
lated by the judgment of the operator. If the operator has 
confidence in the security of his closure it i*; far better tn pro- 
ceed with the operation for the cure of the hernia, as otherwise 
it will necessitate .subjecting his patient to a wcond operation. 
The use of a catheter retained in the bladder four or five davs 
would certainly seem indicated, but recent writers rather favor 
reliance upon either catheterization or voluntary urination 
every two hours. Again I s,iy, if there is a pnssibilit>- of leakage 
into the abdominal cavity the catheter should be retained for 
constant drainage: but if the danger is only of an extra-peri- 
toneal ^■es^cal fistula I might rely upon frequent catheterization. 



CHAPTER XIV. 

SURGICAL CURE OF INGUINAL HERNIA 

IN THE FEMALE. 

The operations described in the preceding pages are ideal 
when applied to the inguinal canal of the female, where we 
have no cord to deal with. In many operations the round liga- 
ment has not been seen and the canal has been obliterated with- 
out any regard to its whereabouts. In a few cases, however, 
it will be found as large as a moderate-sized spermatic cord and 
should be treated exactly the same; that is, it should be lifted 
out of its bed and the internal oblique muscle closed beneath it, 
after the sac is tied off and cut away. 

In some cases of congenital hernia in the female, where 
the process of peritoneum corresponding with the tunica 
vaginalis in the male was unobliterated, and so intimately 
blended with the round ligament as to make separation impos- 
sible, the entire mass was ligated and cut away. In these 
cases a purse-string suture is put around the inside of the 
sac first and then the ligature passed around ligament and 
sac. The stump has then been firmly stitched to Poupart's 
ligament and the internal oblique near the internal ring. In 
former times the Alexander operation for shortening the round 
ligaments resulted in a large percentage of hernire, owing to the 
fact that the work was all done at the external ring. Gyne- 
cologists of the present day usually open the entire canal and 
close it by the Bassini method. 

Dr. Charles P. Noble of Philadelphia, who has had a 
large experience, says (Reprint, Lackawanna Co. Medical 
Society, ^larch 28, 1905) : *' If the ligament is pulled out 
through the external ring the process of peritoneum may be 
pulled down and a hernia invited." Traction upon the ligament 
will always bring a peritoneal pouch into the upper part of the 
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canal, and if this is left iinobliterated it forms a convenient 
pocket into which intestine or omentum is almost sure to drop, 
eventually forming a good sized hernia. When the canal is 
open it is easy to push back and strip away this perituneuni 
before anchoring the ligament and closing the canal. In this 
connection S. Goldner has made a valuable study (" Does the 
Injury to the Round Ligament in Herniotomy Cause Retrode- 
viation of tJie Uterus?" — ZcntrtiiblaU fiir Gyniikologie, August 
I, 1903. In 50 women who underwent Bassini's radical 
operation he examined j8 in from three to six years after the 
operation. In 13 cases the operation was bilateral and in 15 
unilateral. These patients belonged to the working class and 
went back to their labors undisturbed and free from pain. Of 
especial interest was the condition of 12 in whom the round 
ligament, on account of adhesions, was cut through and the 
stump of the hernial sac ligated with the round ligament ; in 6 
cases this was done on one side and in 3 cases on both sides, 
and in none of them was there any change in the position of 
the uterus. This condition led him to conclude that the sever- 
ing of the round ligaments in the inguinal canal caused no dis- 
advantageous results, and that the fact that even in those cases 
in which both ligaments were severetl no retroflexion occurred, 
justified tlie use of the radical operation of Basstni, 

My own experience has been that in 1,300 hernia opera- 
tions, 306 were in the female; of these there were 156 inguinal 
hemix, 25 being double. Five bad inguinal hernia on one 
side and femoral on the other; i had inguinal on one side and 
double femoral ; 2 had inguinal and femoral hernia on the same 
side; i had double inguinal and umbilical; i bad inguinal and 
umbilical. When more than one bemia existed all were oper- 
ated ujjon at a E^ingle anesthesia. Incidentally other surgical 
work was frequently done upon the patient where needed, as 
curetting, cervical, ami perineal operations, for h;emorrhoiiis, 
or the removal of small tumors. In none of these cases was 
there any untoward result, nor has there been a single recur- 
rence so far as known. One of the-w women had experienced 5 
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previous failures to cure a small inguinal hernia, and I 
removed 5 or 6 large silver wire sutures that had twen left in 
the canal. This case was particularly instructive in the fact 
that apparently in none of the previous operations had any 
attempt been made to bring the internal oWique muscle down to 
Poupart's ligament. 

Fl.-i, ]6j. 




Csntinuaiu lUlun in mv 



In the case of the double femoral hernia the woman \ 
forty-three years of age, and the operation was for left 
strangulated femoral hernia caused by the incarceration of an 
epiploica appendix, which held a portion of the lumen of the 
intestine in the femoral ring. In the inguinal canal on the 
same side was found, firmly adherent, tlie tube and ovary. The 
sac. including ovary and tube, was tied off and cut away, The 
patient was out of bed on the tenth day and left the sanitarium 
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on tile fourteenth cured of lier three liemia and of much 
obscure abdoniuial pain from which she had suffered for many 
1 years. 

I The operation for cure is done in the female in every 

I respect as in the male except that the canal is wiiolly ohliter- 

I ated. I have found it very convenient and effective to close 

I the canal in the female by a single suture for b<ilh the deep 

muscles and the aponeurosis of the external oblique { iig. 162). 
The suture begins at the internal ring, bringing the lower edge 
of the internal oblique and iransversalis in contact with 
Foupart's ligament all of the way down to the pubic bone. The 
blunt needle used, is then made to perforate the aponeurosis 
near its insertion into the pubic Ixme to the inner si(!c. and then 
' through the external pillar of the ring externally. When this 

is tightened it practically obliterates the external ring. The 
I remainder of the continuous suture can be rapidly placed, the 

second and last knot being tied just above the upper angle of 
the split ap<.)neurosis. The time refjuired to operate on the 
female is less than on the male and the results are even more 
satisfactory, yielding in my own experience 100 per cent- 
permanent cures. 

The question of operating for the cure of hernia upon 
women who are pregnant is one that will come to most 
operators. In three instances I have operated upon women 
who were in the early months of pregnancy. In every 
instance they were less than four months advanced and, as 
would he expected, no unpleasant symptoms followed. It is 
inadvisable to do surgical work upon a pregnant woman unless 
especially called for, as in these cases. 

1 have recently lieen called upon to decide Ijetween two 
physicians as to whether or not an abortion was justifiable upon 
a woman three and a half months advanced in pregnancy 
because of her having an uncontrollable femora! hernia. It was 
not an unreasonable question in view of the fact that the 
woman ha<l once required an operation for the strangulation of 
this same hernia. My decision was, as it probablv would be in 

J 
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every other similar case, that such an act was entirely unjusti- 
fiable in view of the fact that women, even though suffering 
from extremely bad hemiae. seldom have any trouble with them 
during pregnancy or confinement. This is more especially true 
of inguinal or femoral hernia for the reason that as soon as the 
uterus begins to occupy the pelvis and lower abdomen, the 
intestines and omentum are lifted up and away from the hernial 
openings. It not uncommonly happens that in the last months 
of pregnancy a large hernia will disappear and not protrude 
even if no truss is worn. Women frequently are deceived by 
this into the belief that they are cured and make the mistake 
of getting up after confinement without applying a truss. 




FEMORAL HERNIA. 

Eight per cent, uf all hernia? are of tlie femoral type, and 
it occurs more frequently in the female than in the male, as 
shown by the fact that of ail women suffering from hernia, 
38 per cent, have this variety. According to Macready 
(Treatise on Ruptnres) women during the child-bearing period 
have inguinal and femoral about equally, but after fifty years 
of age femoral hernia is slightly in excess. In men between 
twenty-one and sixty-five years of age, 3.9 per cent, have 
femoral hernia, but among bakers, as a separate class, it exists 
to the extent of 8.7 per cent. It is the most dangerous of all 
hemise, not only on account of its greater liability to strangu- 
lation, but owing to the fact that when strangulation does 
occur the destructive process is much more rapid than in any 
other form. This latter fact is undoubtedly due. first, to the 
inelastic structures which surround the femoral canal, and 
second, to the knife-like edges against which the intestine or 
other protruding atxioniinal viscera are violently presse<l. 

This variety of hernia is seldom encounteretl before early 
youth, and most frequently occurs in later life. The youngest 
case met with in the author's experience was in a boy four years 
of age who had double femoral hernia of nearly one year's 
duration. Another bciy of eight years had right femoral, and 
the youngest girl, also eight years old, had right side hernia. 
That it seldom or never occurs in infancy is due to the 
anatomical fact that in early childhood the calibre of the 
femoral opening is very small, enlarging as adult life 
approaches. 

This form of hernia may be single or double, and may be 
associated with inguinal hernia on either the opposite side or the 
same side. The author has seen one case of double inguinal 
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and double femoral hernia in tlie sanie person. It may be 
reducible, irreducible, or strangulated. It is seldom irreducible 
without producing symptoms of strangulation, and in this it 
differs markedly from either inguinal or umbilical hernia, 
where we may find large masses of omentum or even intestine 
which do not produce any great amount of discomfort. 

F(ti, 163. 
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ANATOMY. 

Poupart's ligament is a strong, fibrous band extending: 
from the anterior-superior spine of the crest of the ilium, to the^ 
spine of the pubes separating the abdomen from the thigh (fig, J 
i6^). Beneath this structure (between it and the pubic bone),J 
are the parts most concerned in the formation of femon|j| 
hernia. The transverse section of these parts is shown in t 
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accompanying illustration, and a brief study of this will give a 
clearer idea of the relative position o! the [xirts than can l)e 
given by mere descriptrnti (fig. 164). 

Gimbemat's Ligament {fig. 163) is attached to the ileo- 
pectineal line from the spine of the pubes outwards, and fills the 
triangle between this line and Poupart's ligament, its base 
Ijeing directed toward the femoral vein. Its total length is 
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from two-thirds to three-fourths of an inch, Immediately back 
of it is the conjoined tendon. 

The Femoral Ring lies to the outside of the base of Gim- 
bemat's ligament between that and the femoral vein, and is 
bounded above by Poupart's ligament and below by the ramus 
of the pubes. Hesselbach has given its measurement as 10 
mm. in the female and 5 mm. in the male. The femoral ring is 
ordinarily filled with subperitoneal fat and sometimes a small 
gland. When standing it is nearly horizontal. 
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Diagram Showing Formation and Covbbing of Femoral Hernia j 
pROTfsioN OF Extra Peritoneal Fat and Lipoma. 
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Femoral Sheath. — The transversalis fascia, covering the 
anterior wall of the abdominal cavity, passes down under 
Ponpart's h'gament and forms the anterior layer of the femoral 
sheath, while the iliac fascia forms its posterior layer and is 
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continuous with that on the pectineus muscle. The meeting 
and blending of these layers of fascia form a funnel-shaped 
space termed the femoral canal, which is about half an inch in 
length. Hernia protruding through this ojwning carries before 
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it this fascia and subperitoneal fat. The fascia is sometimes 
so dense as to lead the operator to suppose that he is dealing 
with tlte hernial sac. At other times the tissues covering a 
femoral sac are so thin that it is only by extreme care that they 
can be incised without opening into the sac- 

The most common point of protrusion of femoral hernia 
is witliin this sheath between the femoral vessels and the outer 
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edge of Ginibemat's ligament. Below the sheath is the 
pectineus, and at the outer side tlie psoas muscle. To the 
outer side of the femoral sheath close to Poupart's ligament is 
the crural branch of the genito-crural nerve. 

Femoral protrusions leave the abdominal cavity by escap- 
ing henealh Poupart's ligament, and passing to the inner side 
of the femoral vessels ffig. 165). Gimbernat's ligament is 
crowded towards the median line. It is this thin tendon which 
ordinarily produces the knife-edge cutting of the bowel that is 
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so destructive in slrai]gu]ate<l hernia of tliis tj-pe. These pro- 
trusions escape from beiicath the fascia lata at the saphenous 
opening, penetrating or carrying before them the cribrifomi 
fascia, and form a tumor on the anterior and inner aspect of the 
thigh tliree-quarters of an inch to the outer side of. and the 
same distance below, the spine of the pubes. The long diameter 
of the femoral opening, after hernia has distended it, is trans- 




verse, or parallel with the ramus of the pubes, and is triangular 
in shape, the term " Ring " being a misnomer. 

Considering the parts from within, we have first, the peri- 
toneum; second, the extra-peritoneal fat: third, the transvcr- 
salis fascia, which forms the sheath of the femoral vessels; 
■fourth, subcutaneous tissue ; and fifth, skin. The vessels of the 
region are important and should be clearly fixed in mind, but 
their proximity need cause no timidity on the part of "the 
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careful operator. The saphenous vein passes over the falci- 
form edge of the fascia lata to join the femoral vein, and here 
also are given off from the femoral artery the external pubic, 
the external epigastric and the circumflex iliac arteries. 

Formation. — Femoral hernia usually develops by a slow 
process, frequently attended by some pain or a dull aching in 
that region and extending down the leg. This is often 
described as a burning sensation. In many instances, as in 
inguinal hernia, a swelling in the femoral space is the first 
indication of anything wrong observed by the patient. 

There is little doubt that the subperitoneal fat frequently 
acts as the entering wedge and is the forerunner of the hernia. 
Under some violent strain it is forced into the femoral sheath, 
and, slipping under Poupart's ligament, presents a small tumor 
at the saphenous opening. Shortly following this the peri- 
toneum, dragged down by the attached fat, and pressed upon 
from within by the abdominal contents, is sure to be found 
protruding, and the hernia well established. Ordinarily 
femoral hernia does not attain a very great size, but pre- 
sents a small, round tumor varying in size from a hickory- 
nut to that of a good-sized hen's egg (fig. i66). As a rule 
femoral hernia remains small; as in other forms of hernia, 
however, there may be great variation in its size and shape. 
The enormous proportions that they may assume when 
neglected is well shown in the cases here illustrated. 

Fig. 167 shows the case of a man 50 years of age, in good 
general health, who was being supported by a Hebrew chari- 
table institution for complete disability. The hernia was 
considerably larger than the patient\s head. Notwithstanding 
total lack of treatment for manv vears, the hernia could be 
completely reduced to the abdominal cavity and comfortably 
retained by truss j^ressure. The man was doing perfectly well 
under truss treatment until it occurred to him that he was 
k)sing his only i)ossil)le claim upon the institution, after which 
nothing could be done with him, nor would he consent to 
operative cure, which could most certainly have been afforded 
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him. The photograph shown in fig. 168 is of a woman fit'tj-five 
years of age. who had an enormous irreducible femoral heniia. 
The full size of this hernia is nut shown in the photograph, as it 
had not only formed down on the thigh, but had dissected up 
the skin from the fascia around toward the back part of the leg. 




Hernias of this size are pretty sure to l>e made up largely 
of omentum, as in this case, but the author has seen one case 
fully as large where the protruding content was entirely intes- 
tine and irre<hKil)le. The case referred to is shown in fig. l6<). 
This photograph fails to show the full proportions of the 
tumor, or another femoral hernia tliat existed on the opposite 
side. This tumor also extended around to the inner side of 
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the thigh. Upon operating, the riglit-side hernia was found to 
consist of intestine held upon a mesenterj- so tliiclc and inflex- 
ible that reduction appeared, at first, impossiljie. No adhe- 
sions existed, and no omentum was found protruding. Redtic- 
tion was finally accomplished ant! the greatly distended femoral i 
opening closed. Tlie opposite side was also operated upon. 
The patient, more fortunate than my one other instance of 




Double [crnoral hernia i 
■Ik. Imduciblc. Contciil 
itona. No omentum. Bolli hemie cured by operation oiiUieMmeds)'. 

mesentery of this peculiar tjqie, made a prompt recovery and 
remains sound four years later. No truss has been worn. 

The dangers of acute straiigulaton are not quite as great 
in hernias of such large size as in the smaller ones, inasmuch as 
they protrude through such enormously distended rings; they 
are quite likely, however, to eventually reach a fatal termina- 
tion where the IxJwel forms a large part of the protruding 
contents and is irreducible. This cOmes. first, with obstinate 
constipation, gradually increasing to intestinal obstruction and 
death. It is due to the fact that the bowel, in its abnormal 
position, under pressure at the abdominal orifice, gradually 
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loses its peristallic action and wlien obstruction occurs, an 
operation returns bowel which, while it may be otherwise in 
good condition, is paralyzed beyond recovery, 

Tile sacs of femoral, like those of inguinal hernia, may 
also be modified in shape by bands of connective tissue form- 
ing in the interior. These Ijands become fibrous in character 

Fio. :;a 




and add materially to the risk nf strangulation. The neck of 
the femoral sac, where it passes under Poupart's ligament, is 
usually vcr\' small and this in itself becomes a source of danger 
to the protruding parts. The sac becomes tough and thick- 
ened at this point, and in some rare instances where a truss has 
been constantly worn, is closed off entirely. Tliis closure is 
temporary in characler and does not result in a cure. A sac 
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that has been closed off in this manner is quite likely to take o 
a condition of hydrocele, and, as it occupies the exact site of the 
former hernia, is very likely to be mistaken for irreducible 
femoral hernia. Such a case is illustrated in a drawing (fig. 
170), made from a sac removed from a patient supposed to 
have irreducible liernia. The hernia proper was in the upper 
part of the sac and easily reduced. 





The shape of the sac, and even the exterior surface of the 
hernia, may be modified by resisting vessels or fascia as it 

descends through the short canal or as it lifts up the cribriform 

fascia at the saphenous opening. A case with a lobulatcd sac 

from the latter cause is shown in fig. 171. The patient was a 

I thirty-eight years old and had the hernia for eight 

r ten years. Trusses tried in this case could not be tolerated 
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because, as was found on the operating table, she had bowci 
adlierent in the sac. Both bowel and onientLini were found, 
tiie latter being iigatcd and removed. It is due to these resist- 
ing bands that occasionally a femoral sac, instead of forming 
below the oi>ening through which it protrudes, turns upwards 
over Poupart's ligament and simulates ingtn'nal hernia. 

Macready ( Treatise on Ruptures, p. 60) gives an illustra- 
tion of a case where three femoral sacs were ti'iind upon the 
same side in one patient, and it is mentioned here to sliow 
the possibility of a sac protruding at unusual places. In 
Macreadys case one protrusion was through Gimbernat's liga- 
ment close to the spine of the pnbes, one at its usual place, and 
the third just to the outer side of the femoral vessels. The 
condition was not recognized (hiring life. 

The contents of a femoral sac may be almost any of the 
movable organs of the pelvic or abdominal cavity. Intestine 
is most commonly foiuid. omentum next in fretjuency. but 
there are many recor<led cases of tul>es and ovaries, the appen- 
dix and the bladder, being found. 

The subject of appendicular femoral lieniia has been care- 
fully studied by Br. Alfred C. Wood of Philadelphia (Annals 
of Surgery. May. 1906, p. 668). He has collected too cases, 
from that of Garangeot, 1731. to his own 2 cases. He has col- 
lected only those cases where the appendix occupied e-vclnsively 
the sac of a femoral hernia. Tliose where other portions of 
the intestine were present have been excluded. " Of the 100 
cases of api>endicular femoral hernia, 81 were women, 7 
men, 12 sex not given. Youngest 19 years, oldest 87. More 
than half were over 50 years, and over 85 per cent, were past 
40. Diagnosis previous to operation quite unusual." 

DIAGNOSIS OF FEMORAL IIEKNIA. 

In many instances it is more difficult to make a diagnosis 

of femoral hernia than of the inguinal variety, and not 

infrefiuently distinction between the two is attended by great 

uncertainty. The author has seen 2 patients who had been 
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operated upon for inguinal hernia where the femoral type 
existed, and, of course, as soon as the patients were on their 
feet, the herniae protruded again. These occurred in the prac- 
tice of men well known in connection with abdominal surgery. 
In one case the operator told of failing to find any sac, and 
later, when the femoral hernia appeared, it dawned upon him 
why he had failed. In both cases the patients refused to allow 
the original operator to operate again and were suspicious as 
to the true reason of failure. 

Colicky abdominal pains are very likely to be present dur- 
ing the formation of femoral hernia if the intestine forms a 
portion of the protruding contents, but if it contains omentum 
alone, this may not cause the patient sufficient annoyance to 
attract attention. In a case recently seen of strangulated 
omentum in a left side femoral hernia, the patient complained 
of a dragging in the lower part of the abdomen on the right 
side. Even where the intestine is strangulated, the pain is far 
more likely to be abdominal than local. 

If femoral hernia forms a small, round, typical reducible 
swelling in Scaq^a's triangle, then the case is very clear, and 
the diagnosis easy; but in the descent it may come in contact 
with resisting tissues that turn it up over Poupart*s ligament 
directly over the inguinal canal. In reducing such a tumor it 
must be followed in the line of least resistance, and then it will 
be traced to its true origin. If it is not reducible, by lifting it 
up and away from the abdominal wall, its neck may be sur- 
rounded and its point of exit located. 

The anatomical points that must be constantly borne in 
mind in deciding between femoral and inguinal hernia are the 
anterior-superior spine of the crest of the ilium and the spine 
of the pubes: an imaginary line drawn l>etween the two with a 
slight downward curve representing Poupart's ligament. This 
line is roughly represented by the crease l^etween the thigh and 
the abdomen, and is clearly shown in most people. The top 
of a femoral hernia just touches this crease, and an inguinal 
protrusion is alx)ve it. Furthermore, an iriguinal hernia 
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usually travels up the canal as reduced, while in femoral hernia 
reduction is directly l>ack towards the tliigh as it passes into the 
saphenous opening and slips under Pouparf's ligament. In 
direct inguinal hernia the differential points may be more 
obscure, owing to its very close proximity to the femoral open- 
ing and to the fact that it reduces directly backwards. Here 
the spine of the pulws must be ihe guide, remembering that the 
femoral ojwning is three-(|uarters of an inch to the outer side 
and about the same distance below that point, and that the 
direct inguinal protrusion is almost immediately above the 
spine. Another point of difference is that usually the inguinal 
variety can be easily reduced with the patient standing, by 
making pressure with the hand, while in femoral hernia it is 
almost always impossible to reduce the tumor until the patient 
has been placed in the recumbent posture, and even then reduc- 
tion takes place very slowly. It is well to look with extreme 
suspicion upon any tumor in the femoral space that is easily 
reduced while the patient is standing. In the male much 
valuable infonnation may be obtained by invaginaling the tbin 
tissues of the scrotum upon the finger, following the cord up to 
the external ring and carefully examining the comlition iif the 
external ring as well as locating the relative position of the 
tumor. With the tip of the finger in the external ring it can 
usually be decided whether the protrusion is to its inside. — 
direct heniia, — or to its outer side and a little lower. — femoral 
hernia. 

Here the author would again caution the examiner 
against passing the finger up the canal. Such method of 
examining the canal is reprehensible and may lead to hernia 
where none exists. 

There is one small round tumor forming in the femoral 
space that is easily reducible, that has the typical shape of 
femoral hernia, and that is frequently mistaken by the examiner, 
viz.. a varicose condition of some of the vessels of this vicinity. 
Varix of some of the larger vessels of this region may 
prove very perplexing to those of moderate experience (fig. 



L 



312 



ABDOMINAL HERNIA. 



172), The points of differential diagnosis are first, antl most 
important, great ease of reduction in varix; second, the tluid 
feel of the contents and peculiar impulse uix>n coughing. 




Femoral hernia, as previously stated, is slow and rather 
difficult of reduction, and it is almost always a necessity tliat 
the patient should be reaimbent before it can lie accomplished. 
Varix, on the contrary. Is soft and readily compressible witli 
the patient in the standing position. By pressure over it with 
the hand it quickly disappears and as quickly returns when the 
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pressure is removed. Furthermore, tliere is a strong impulse 
in llie varix wlicii tlie patient coughs which does not exist in 
femoral hernia. The impulse gives the sensation of " thrill " 
rather than of expansion. It is the impulse of fluid, and has 
that characteristic feel under the fingers. A single varix of 
this type may exist witliout other vessels of the region, or on 

Fic 173. 
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the lower leg, being affected. Usually m susjietlcd cases, 
however, an examination of the leg will reveal varicose bunches 
about the ankle, calf, or popliteal space. 

During pregnancy some women are very liable to a con- 
dition of varix that is mainly limited to the lal)ia and femoral 
region (see fig. 173). In these cases the suspicious appearance 
of the tumor and a consideration of the general condition 
usually lead to a correct diagnosis. Varix occurs most fre- 
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quently in women of middle age, but I had in my clinic during 
the past year a young girl of eighteen years where the con- 
dition was marked and perplexing. The case was afterward 
taken into another hospital as one of femoral hernia. The 
patient's family physician, who was present at the operation, 
informed me that no hernia was found, but the varix was 
tied off. I had advised against this operation as not necessary 
and as attended by considerable danger. The following indi- 
cates the possible danger. Dr. William J. Taylor (Annals of 
Surgery, July, 1905, p. 127) reports a case of a woman thirty 
years of age who had been wearing a truss for a supposed 
femoral hernia. Upon operation he found a varicose condition 
of the saphenous vein. He ligated the vein below the enlarge- 
ment and then ligated it again three-quarters of an inch from 
the femoral vein. Seven days later she went into collapse and 
died the ninth day after operation. Post-mortem showed heart 
clot. 

Haberern reports (Deutsche Medisinische Wochen- 
scltrift, Dec. 20, 1906) cutting down on what he believed to 
be incarcerated femoral hernia and a gush of blood poured 
out. The saphenous vein was tied off together with the plexus 
of inflamed varicosities. Patient recovered. He believes that 
the difficulties of diagnosis between incarcerated femoral hernia 
and varicosites of this type to be considerable. 

A violent inflammation of the superficial glands of the 
femoral region is seldom mistaken for hernia because of local 
pain, heat, and usually discoloration of the skin. In the case 
of glandular trouble it has a feeling of closeness to the surface 
that is seldom present in hernia. Incarcerated omentum in a 
femoral sac, from which it is most difficult to distinguish ade- 
nitis, is usually accompanied by at least some abdominal discom- 
fort, even though actual pain is not present. The author recently 
operated upon a case where the diagnosis was very uncertain, as 
there had been considerable local pain and there was fluctu* 
ation. The tumor had a historv of two weeks' duration and 
gradual increase in size. Nine years previously he had oper- 
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ateti for femoral hernia upon the opposite side in the same 
patient aiul obtained a permanent cure. Tlie present operation 
revealed a dark-colored femoral sac filled with a coffee-colored 
fluid, the result of strangulation of a small piece of omentum. 




The woman had suffered no abdominal symptoms, and had 
discomfort, rather than pain, locally. 

Hydrocele of a sac. the neck of which has been obliterated 
by truss pressure, may present symptoms almost identical with 
those just narrated, but without tlie local discomfort. Its 
elasticity and the smoothness of the surface of tlie tumor are 
the usual guides. Between fluid tumors resulting from hydro- 
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cele of the sac, or from strangulated omentum, it may be 
impossible to make an exact diagnosis previous to operation, 
as in the case just cited. The author has seen two cases of 
lympho-sarcoma that were at first examination quite perplex- 
ing, but fortunately these are of rare occurrence. 

Psoas abscess is very rarely mistaken for femoral hernia, 
as it occurs most frequently in young persons suffering from 
Pott's disease of the spine, and is therefore easily recognized. 

Subperitoneal fat, or lipoma (fig. 174), not only fre- 
quently precedes femoral hernia, but is easily mistaken for it. 
As its treatment should be the same as for hernia the obscurity 
surrounding the diagnosis is of no serious importance. If it 
can be reduced through the femoral opening it may be retained 
by a truss, and if irreducible it should be removed by operation. 

Irreducibility. — Femoral hernia becomes irreducible more 
than ten times as often as inguinal, and the contents are 
most frequently omentum. Owing to the smallness of the 
neck of the sac and the inelasticity of its surroundings, it is 
improbable that bowel would be irreducible without being 
attended with the usual violent symptoms of strangulated 
hernia. Very rarely, however, in extremely large and old 
herniae this may occur. 




MECHANICAL TREATMENT OF FEMORAL HERNIA. 

In no form of abdominal liemia is prompt and efficient 
treatment more important than in that variety known as 
femoral, nor is there any form where more difficuhy is ex- 
perienced in carrying treatment into effect. This refers more 
especially to its palliative or truss treatment, and is dne to 
the extreme difficulty of pro<lucing sufficient pressure over 
the deep-seated femoral opening to prevent a protrusion through 
it without making intolerable pressure on adjoining important 
nerves and blood vessels. Furthermore, even if the exact 
compression of the canal has been obtained, nothing but the 
most careful and accurate fitting of the truss spring will main- 
tain the location of the patl. It is easily displaced by the 
motions of the leg. upon the muscles of which its lower edge 
necessarily rests, or by the folding over of the abdominal wall 
against its top. 

For these reasons, and for the additional reason tliat 
femoral hernia is never cured by truss-wearing, no matter how 
■young the patient nor how recent and small the hernia, this 
form should always have the benefit of present-day surgery 
and be cured, unless there is some other physical condition 
which is contra indicative. This statement is not intended to 
convey the impression that there are not hundreds who go 
through life and escape accident, but it means that ihey are 
much more liable to accident and experience greater incon- 
venience from truss-wearing than those who are afflicted with 
inguinal hernia. 

What has been said of tmss-filting in general, the taking 
of a diagram of the pelvi-i, which is especially important in 
these cases, and the shaping of tniss springs need not be 
repeated here. 
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Cxoup OF Trusses for Femoral 1-rERNiA {Conli'iiifil). 
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One of ihe most important iwints in selecting a truss for 
femoral hernia is that its retaining pad shall be small enough 
to fit into the deep femoral space without impinging ujion the 
spine of the puhes at the inner side or upon the femoral vessels 
at the outer side of the hernial opening. Tlie pad should be 
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narrow, not too long, and deep enough to sink well into the 
femoral space immediately Iwneath Poupart's ligament : having 
a pressure backwards towards the thigh, and slightly upwards. 
The pad shown in no. 4. well answers this purpose, in a thin 
person, and has been much used on them by the author. If, 
however, the patient is at all fat it is not sufficiently deep. 
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A small-sized, but prominent, water pail (fig. 175) is very 
comfortable in these cases, but should be used only nii those 
who can be relied ujxjn to report for inspection with regularity. 

Pic 176. 




Icnxml berela. 



owing to its perishable character, These [jads are liable to 
flatten out in two or three months' wear and must be renewed. 
This change of shajw is particularly dangen^ns in femoral 
hernia, as the jiressure then comes upon Po»p.irt's ligament or 
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the spine of the pubes and is held away from the hernial 
opening. 

Fig. 175 shows applied, a form of truss known in the trade 
as a hard-rubber cross-body spring, wMth water pad, and the 
combination forms a most excellent truss for femoral hernia. 
The small hard-rubber pad is usually preferred. This truss, 
when properly fitted, can be worn without the perineal strap 
always so objectionable. This is especially referred to as it 
is kept in stock by nearly all truss dealers and is therefore 
readily within the reach of most practitioners. As found in 
the market, it is designed and shaped for use in cases of 
inguinal hernia, but the modifications necessary to transform 
it into a femoral hernia truss are easily made. In selecting a 
spring, secure one with the lightest obtainable pressure, as 
femoral hernia never requires as strong pressure for its reten- 
tion as inguinal. Then select the smaller pad, as the one 
ordinarily used on the spring is too large. Such a pad will 
usually be found in the stock of the dealer on the youth's size 
of inguinal truss, and can be easily transferred to the spring 
selected. The essential changes now to be made are as 
follows : 

( 1 ) Changing the uniform curve across the front of the 
spring so that the pad will rest flat against the femoral space. 
In making this change warm thoroughly the rubber that covers 
the spring by passing it through the flame of a spirit lamp, or 
by putting in l)oiling water, and then bend the spring with the 
hands or pliers, being careful not to bend it too near the screw 
hole. 

(2) In the shaping of the spring it must be lengthened 
in front so that it reaches over against the thigh. In the gen- 
eral fitting, the method of making a diagram descril>ed under 
the article on inguinal hernia must be followed closely, as in 
this way, better than any other, can accurate adjustment be 
secured. 

The cross-body spring passes around the hip opposite the 
affected side (as shown in fig. 176), just above the trochanter 



MECHANICAL TREATMENT: FEMORAL. Si5 

major, in very nearly the position occupied by the inguinal 
hernia truss; the pa<l is placed about one inch lower, its lower 
edge resting upon the top of the thigh. The spring must be 
about half an inch longer in front than when used for inguinal 
hernia. Some of the trusses known as the French (no. 7 of 
group) or German style (fig. 177) are very good for femoral 
hernia. The two styles named are alike exce])t that the 
" French " are lighter in construction and therefore belter 
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adapted for femoral hernia. If this truss is carefully shaped 
by the diagram method it can usually be successfully wo 
without the perineal strap, but if it fails to maintain an exact 
position, it must be worn even though irksome. The spring 
in this truss does not pass across the abdomen, but goes around 
the hip of the affected side. The English form of this type is 
even better on account of its having a smaller pad f fig. 178). 
Springs that gn on from the siile of the hernia, like the 
German, French, and English type, are better suited to femoral 
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than to inguinal hernia, as the curve of the spring brings the 
direction of pressure toward the thigh. The truss known as 
the '■ Chase " is of this type and is very good. Some inguinal 
trusses with adjustable pads known as " Common Sense " and 
" Excelsior " trusses, — very similar in design, — are also good 
for femoral hernia if the spring pressure is sufficiently dimin- 
ished. One is shown in fig. 179. 

Fio. 178. 
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Several manufacturers have modified the " Hood " truss 
for use in feninral hernia, hut in my own hands it has nut 
proven as satisfactory as those of the cross-lx)dy type. A 
truss nf the latter tyjw, designed by me many years ago, is 
shown in fig. 180. This has a light cross-hody spriiifj. the 
pad being supported on an ;irm. which is in turn attached 
to the spring hy a ratchet. There was also a slot in the face- 
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plate of {he i»a<l that allowed of adjustment. Between ilie 
ralchet and the slot very accurate a<ljustnient of the pad could 
be obtained. 




AdJuMable Unu made tot liifDlml. alwaullablt for femoral bnnia. 

The Elastic Truss is strongly advised against as being 
iMidi unreliable and uncomfortable. The aullior lias seen cases 
which have become strangulated, and many others which have 
increased in severity under its use. Nor has the author e\'er 
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Grove- ...p Trcsses for Femoral Hernia [ConfiHueJ). 




Hood liuss modified for femonl llcmla oil lelt side. 
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Grovp Of THrssKS for Femoral Hernia [Con/inurd). 
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One of the most imjiurtant puints in selecting a truss for 
femoral hernia is iliat its retaining pad sliall be small enough 
to fit into the deep femoral space without impinging u\nm the 
spine of the ptihes at the inner side or upon the femoral vessels 
at the outer side of the hernial opening. TTie pad should be 



Fig. I 
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narrow, not too long, and deep enough to sink well into the 
femoral space immediately beneath Poupart's ligament; having 
a pressure hackwards towards the thigh, and slightly upwards. 
The pad shown in no. 4, well answers this purpose, in a thin 
person, and has been much used on them by the author. If, 
however, the patient is at all fat it is not sufficiently deep. 
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A small-sized, hnt prominent, water pad (fig. 175) is very 
ciiinfortahle in ihese cases, but should Ire tised only on those 
who can be rehecl iijxm to report fur insi>ecliun with regularity, 

Fic. t;6. 




owing to its perishable character. These pads are hable to 
flatten out in two <>r three months" wear and ninst be renewed. 
This change of shape is particularly dangerous in femoral 
hcmia, as the prcssnre then conies ii|X)n Poupart's ligament or 
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the spine of the pubes and is held away from the hernial 
opening. 

Fig. 175 shows applied, a form of truss known in the trade 
as a hard-rubber cross-body spring, with water pad, and the 
combination forms a most excellent truss for femoral hernia. 
The small hard-rubber pad is usually preferred. This truss, 
when properly fitted, can be worn without the perineal strap 
always so objectionable. This is especially referred to as it 
is kept in stock by nearly all truss dealers and is therefore 
readily within the reach of most practitioners. As found in 
the market, it is designed and shaped for use in cases of 
inguinal hernia, but the modifications necessary to transform 
it into a femoral hernia truss are easily made. In selecting a 
spring, secure one with the lightest obtainable pressure, as 
femoral hernia never requires as strong pressure for its reten- 
tion as inguinal. Then select the smaller pad, as the one 
ordinarily used on the spring is too large. Such a pad will 
usually be found in the stock of the dealer on the youth's size 
of inguinal truss, and can be easily transferred to the spring 
selected. The essential changes now to be made are as 
follows : 

(i) Changing the uniform curve across the front of the 
spring so that the pad will rest flat against the femoral space. 
In making this change warm thoroughly the rubber that covers 
the spring by passing it through the flame of a spirit lamp, or 
by putting in boiling water, and then l)end the spring with the 
hands or pliers, being careful not to bend it too near the screw 
hole. 

(2) In the shaping oi the spring it must be lengthened 
in front so that it reaches over against the thigh. In the gen- 
eral fitting, the method of making a diagram described under 
the article on inguinal hernia must be followed closely, as in 
this way, better than any other, can accurate adjustment be 
secured. 

The cross-body spring passes around the hip opposite the 
affected side (as shown in fig. 176), just above the trochanter 
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major, in very nearly the position occupied by the inguinal 
heniia truss ; the pad is placed alxjut one inch lower, its lower 
edge resting upon the top of the thigh. The spring must be 
about half an inch longer in front than when used for inguinal 
heniia. Some of the trusses known as the French (no. 7 of 
group) or German style (fig. i}-/) are very gotid for femoral 
hernia. The two styles named are alike except that the 
" French " are lighter in construction and therefore better 




>a ol pool ITUfts-Altins, 



adapted for femoral hernia. If this truss is carefully shaped 
by the diagram nietliod it can usually he successfully worn 
without the perineal strap, but if it fails to maintain an exact 
position, it nmst be worn even though irksome. The spring 
in this truss does not pass across the alxlomen. but goes around 
the hip of the affected side. The English form of this ty(>e is 
even better on account of its having a smaller pad ffig. 178). 
Springs that go on from the side of the hernia, like the 
German, French, and English t\-pe. arc better suited to femoral 
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than to inguinal hernia, as the curve of the spring brings the 
direction of pressure toward the thigh, Tlie truss known as 
the " Chase " is of this tyjie and is very good. Some inguinal 
trusses with adjustable pads known as " Common Sense " and 
" Excelsior " trusses, — very similar in design, — are also good 
for femoral hernia if the spring pressure is sufficiently dimin- 
ished. One is shown in fig. 179. 

Fig. 178. 




Several manufacturers have modified tlie " Hood "' truss 
for u.se in lemural hernia, but in my own hands it has not 
proven as satisfactory as those of tlie cross-lxxly type. A 
truss (if the latter type, dcsigiie<l hy me many years ago, is 
.shown in fig. 180, This has a light crosn-lxidy spring, the 
pad being supported on an arm, which is in turn attached 
to the spring by a ratchet. 'Hiere was alwi a slot in the face- 
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plate ol [he pad that alloweti of adjustment. Between the 
ratdici ami the slot very accurate adjustment of the pad tuiild 
be obtained. 




The Elastic Truss is strongly advised against as being 
both unreliable and uncomfortable. TIic author has seen cases 
which have become sirangulaled, and many others whidi have 
increased in severity under its use. Nor has the author ever 
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seen any form of bandage that he considered in the least degree ' 
safe. While waiting for a suitable truss, if one is not at hand, 
a tight bandage with a moderately hard compress in the 




femoral space is somewhat protective and should be used onljj 
until something better can be done. 

In double femoral heniia the choice of truss should be 
between the " Double French " and the double hard-rubber 
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truss sliown in no. lo of group, llie latter with small pads 
being very much preferred. This truss is made for inguinal 
hernia and the curve at the end of the spring must be tntxlified 
in order to have ihe pads rest flat upon the thigh. It seldom 
requires the lltigh strap to keep it in position. Fig. iSl shows 
a truss of this type applied to an inguinal hernia on the left side 
and femoral on the right. This combination has proven thor- 
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oughly satisfactory in many cases. A smaller pad than the one 
shown in this photograph was put on later. 

Irreducible femoral hernia should rarely be treated 
mechanically, as the only safety in these cases is in operation; 
in some cases, however, the attending circunislances arc such 
that operative means cannot be carried out and some substitute 
must be used. If the heniia is small a concave pad may 
be used, preferably on Ihe cross-body spring. Usually in 
such cases the perineal or thigh strap is necessary to keep the 
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pad in place. The contents of irreducible femoral hernia is 
almost uniformly omentum, and in a few instances the author 
has seen its absorption occur under the pressure of a concave 
pad, and has then changed to the convex pad generally used in 
femoral hernia. The idea advanced in some of the older 
works upon this subject that it is dangerous to make truss 
pressure upon irreducible omentum has been too often dis- 
proven in the experience of the author to allow of anything but 
the most emphatic denial. 



CHAPTER XVIL 
SURGICAL CURE OF FEMORAL HERNIA. 

• 

The history of the operative cure of femoral hernia is 
peculiar, in that works upon the subject have repeatedly stated 
that owing to the formation of the so-called '* ring " its cure 
is uncertain and improbable. At the same time the experience 
of the individual operator has constantly shown, in this coun- 
try at least, that if he be careful to clear the femoral opening 
of sac and all foreign tissue and to close it by almost any 
method, a cure is more than likely to result. The truth, it 
would then seem, is that the objections to its surgical cure have 
been theoretical rather than practical, yet this has led to the 
suggestion of many different methods by many different 
operators. 

So far as to him known, the report of the author l)efore 
the Surgical Section of the New York Academy of Medicine 
(Annals of Surgery, August. 1905, p. 209) of 1 10 cases oi)er- 
ated upon by one method and by the same operator, is the 
largest that has been made. This method is given in this 
work to the exclusion of others, not because it was original 
with the author, but because of its simplicity, ease of execu- 
tion, and the iKrmancnce of its results. It was first done by 
him, on March 4, i8<k), and has been taught to his classes at 
the Xew ^'ork Post-Graduate Medical School and Hospital 
since that date. 

The cases recorded in the report referred to were met with 
in ojKTating ui)on a series of 1,250 abdominal hernicX. The 
1 10 femoral herni;i' were in 99 patients, 83 of whom were 
females and 16 males. Eighty-eight patients had single and 
1 1 had double femoral hernia. Of the single herni.'c, 59 were 
on the right side and 29 on the left. One patient had double 
femoral hernia and left inguinal. Tliree had double inguinal 
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and single femoral lieniia. Two had single femoral and 
inguinal hernia on the same side, making 5 cases who had 
femoral and inguinal hernia on the same side. Six had 
femoral hernia on one and inguinal on tiie opposite side. 

In 28 patients, strangulation of the hernia existed at the 
time of the operation, and 82 were operated upon for the 
cure of the hernia. The ages were, 4 under ten years; 6 
between ten and twenty years; 18 between twenty and thirty 
years; 34 between thirty and forty years; 15 between forty 
and fifty years; il between fifty and sixty years; 5 between 
sixty and seventy years ; 5 between seventy and eighty years ; 
I over eighty years. The youngest patient was eight years of 
age and the oldest eighty-one years. Tlie latter was operated 
upon in a private house, in the middle of the night, for femoral 
hernia of enormous size that had existed for thirty years and 
which had been strangulated for six hours. She lived nine 
years after the operation, during which time she wore no truss 
and had no recurrence. 

Mortality. — In the entire number only one death has 
occurred, and that was an old woman of seventy years, who 
had suffered from strangulated hernia for three days, during 
which time she had been subjected to the most violent attempts 
at reduction. Perforation of tJie Ijowel was found, and, owing 
to the moribund condition of the patient, the intestine was 
fastened in the wound and freely opened. She died of exhaus- 
tion twenty-four hours later. 

Recurrences. — In one case there was recurrence three 
weeks after the operation from violent vomiting due to acute 
indigestion. This case was re-operated upon eight months 
afterwards, and has remained cured three years. One patient. 
a man, who had double inguinal and right femoral hernia, was 
supposed to have a recurrence of the femoral hernia. Upon 
re-operating, the protrusion was found to be subperitoneal fat 
that had slipped through under Poupart's ligament, but no 
hernial sac bad formed. In one other case, believed to be 
identical with the one just narrated, a woman of thirty-five 
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years had a small swelling in the femoral region nine months 
after operation. A light truss was applied and worn one year, 
anil she has now been five years without support and no pro- 
trusion. It is believed that this also was a small protrusion of 
subperitoneal fat, and absorption was produced by truss press- 
ure. I have never seen a femoral hernia cured by truss 
pressure, no matter how young the patient nor how small the 
protrusion. 

One woman of seventy-five years of age had a recurrence 
within eight months of the operation, and, so far as I know, 
this is the only actual recurrence. By far the greater number 
of these cases liave been traced and the permanence of the cure 
ascertained. Three cases operated u|K>n were recurrent follow- 
ing some previous operation, the character of which is 
unknown. All of these recurrent cases have remained cured 
for more than four years. Two cases had by mistake been 
operated upon for inguinal hernia, when, in reality, femoral 
hernia existed, and it is a rather remarkable fact that both 
were done by operators noted in other lines of surgical work. 

Contents — Contents of the hemis were in most instances 
intestine or omentum, or both. In one instance a small and 
unhealthy ovary was foimd in the sac. In two cases of 
strangulation with quite acute svniptoms, appendices epiploioc 
were found strangulated. In these cases the bowel itself was 
held firmly against the femoral opening, but the lumen of the 
intestine was not constricted. Cysts in or aroimd the sac were 
found in 4 cases. 

In one case, the daughter of a well*known physician, 
strangulation was coincident with the first protrusion of the 
henna. In stepping from a railroad-car, the step being much 
higher than she had estimated, a hernia was forced through 
the femoral canal, and urgent symptoms at once presented. 

The safety and comfort of the patient demand that et-ery 
case of femoral hernia, whether reducible or irreducible, shall 
be cured unless there is something in the condition of the 
patient that positively contraindicates an operation. Its peculiar 
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analomical surroundings make femoral liernia an iinsiially dan- 
gerous condition, and render its successful treatment by 
mechanical means uncertain as well as attended by discomfort. 
On tlie other hand, viewed from the surgical side it is consid- 
ered the safest of all hemise for operative cure; the operation 
is easier nf execution and it is fully as ])ermanent in its results 
as that done on any other form of hernia. The danger in the 

Fig. i8i. 




FKands of a quahfied surgeon in an uncomplicateti case would 
actnally seem to be limited to whatever attends the giving of 
the anaesthetic. The preparation of the patient, and for the 
operation, should be as carefully made as for any other 
abdominal operation. 
Operation. — The incision for the operation here described 
should be between two and three inches long, parallel with 
[ and to the inner side of the femoral vessels (fig, 182). The 
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upper angle of the woiiiid should be well up over Fouiiarl's 
iiganient and extend down over the saphenous opening. Many 
times the line of separation between the superticial fascia and 
the <leep transversalis fascia, that has lieen pushed ilown in 
front of the peritoneum by the hernia, will be so distinctly seen 
as to lead the oi>erator to feel that he has the true sac. On 




cutting through this, however, he will come upon the subperi- 
toneal fat (sometimes mistaken for adherent omentum) and 
then reach the bluish-white, true hernial sac, -As in other loca- 
tions when the true sac is opened, there is almost uniformly 
found evidence of the normal abdominal fluid and the shiny 
surface characteristic of peritoneum. 

When the skin and the superficial fascia are incised, 
usually the sac and its subperitoneal fat will come into the 
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wound, appearing- like an encysted lipoma 1%. 183), and. 
before separating the sac, it is best that tbis entire mass should 
be lifted out of its bed by thumb forceps and blunt dissection, 
so that its neck where it passes under Poupart's ligament shall 
be entirely free from its surroundings. By traction on the sac 
(fig. 184) and its superimposed fat, tbis neck may not only be 
freed, but it will be materially lengthened, so that when it is 




finally ligated and cut off it will retract within the abdominal 
cavity, leaving the femoral canal free of foreign tissue. This 
is absolutely essential to the subsequent permanent cure of the 
case. It must be home in mind that extreme traction might 
easily bring into the operative field either an angle of the blad- 
der wall to the inner side, or the deep epigastric vessels upon 
the upper surface of the sac. Both of these have been seen in 
this operation. 
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The sac sliodd be opened, and where omentum is found 
adherent it should be carefully ligated, cut away, and its stump 
reduced to the abdominal cavity. Adherent intestine will rarely 
be found, but where it is. the adhesions must either be broken 
tip. or. if too firm, the adherent part may be cut out of the 
sac and left attached to the bowel. When in doubt, the latter 
method is by far the safer. 



Fig. I 8 s. 




The sac. having been entirely freed of its contents, is tied 
off as high up as [xjssible while it is Ijcing forcibly drawn down 
by an assistant. Great care must Ije used to insure the perfect 
freedom of the neck of the sac from protruding bowel or 
omentum while the ligature is being placed. After tyingwith 
strong catgut (a double strand of nn. 2 plain is preferred), 
pass the needle, which has lieen previously threaded with it, 
through the neck of the sac and tie again. This gives a double 
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ligature, anchored by perforation between the two, which pre- 
vents slipping off. 

When the sac is cut away the stump should l>e examined 
to be sure that no bleeding vessels remain, and not until then 
should the ends of the ligature lie cut, after which the stump 
usually retracts within the abdomen. If this is prevented by 
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connective tissue which has not been broken, it should be care- 
fully pushed back, leaving the femoral opening absolutely free. 
This o]>ening is closed in the following manner by gpod 
sized kangaroo tendon threaded in a strong blunt needle (fig. 
185). Press the end of the finger firmly into the femoral open- 
ing under Poupart's ligament, and pass the needle through the 
ligament upon the finger-point. This perforation should be 
well towards the outer side of the canal and close to the 
femoral vein. The operator should assure himself, by pressure 
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of the finger against the ramus of the pubes, that the vessels are 
out of the way, and then pass the ixiint of the nee<l1e fully down 
to the periosteum of the pnbic bone, taking np all tissues over 




it. This constitutes the first stitch, bnt should not be tied 
until llie others arc in place. Sutures should then be placed in 




the same manner every i|uarter of an inch apart until near the 
spine of the pubes (fig. i86). Usually three nr four will com- 
pletely close tlie femoral opening. 
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When tie(! down and the ends cut moderately close 
the fascia should be closed in by plain catgut, to avoid a 
pocket in the tissues that otherwise may result, and the skin 
may then be closed by buried sutures of the same. I have 
usually covered the wound by collodion and a compress of 
sterilized gauze held in place by a figure-of-eight bandage. In 
ten days the dressings are changed ami a bandage for tem- 




porary support is applied. If healing has been complete, the 
patient is allowed to sit up on the tenth and leave the house on 
the fourteenth day after the operation. 

The bandage used after the first dressing consists of a 
pelvic belt, of three thicknesses of canton Hannel, with a com- 
press of gauze over the former site of the hernia, and a perineal 
strap to prevent its slipping up. This is to be worn for four 
weeks. Neither truss or other permanent support .should be 
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As it is not an uncommon occurrence to have both inguinal 
and femoral hernia on the same side, it is deemed best to say 
a few words regarding the combined oijerations: A single 
incision will answer every purpose, but it should be a little 
longer, beginning over the centre of the inguinal canal and 
curving downward, passing to the inner side and parallel with 
the femoral vessels to the saphenous 0|)ening; this gives easy 
access to both canals. The feinoral sac should be removed, the 




canal closed as already described, then the inguinal hernia 
should lie o(»erated upon as though no complication existed. 

Suture. — The idea that the suture in the operation 
described would make too nuich pressure on the femoral vein 
is a very natural one. but it is l>elieved that with ordinary care 
this will never occur. At least in the cases presented no indi- 
cation of undue pressure has ever been observed. There has 
been no change in the technique of this operation during the 
fifteen years of its use by me, except in the suture material. 
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In the first 22 operations, No. 10 braided silk was used 
for closing the femoral opening. In 3. silkworm gut was 
employed: but in the last 85 cases. i.t\, since November 30, 
1896, kangaroo tendon has been used exclusively. There can 
be no question at the present day, it would seem to me. that the 
last-named substance approaches more nearly than any other 
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the ideal suture for this purpose. The deqi sutures have been 
placed by a blunt needle with handle (fig. 187). (It is be- 
lieved that the use of a sharp needle, or even a blunt needle in 
a holder, is attended by considerable danger of injury to the 
femoral vein.) 

This o|ieration answers equally well in femoral hemiEe of 
either large or small size, and has frequently been used, as in 
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figs. 1 88, 189 and 190, for enormous protrusions on one side 
and a small hernia on the other on the same patient. Iu)ll()\v- 
ing operations for strangulated femoral hernia it can be used 
almost as quickly as the parts can be closed without any cura- 
tive method, and it insures the patient against subsequent disas- 
ter. In only one patient have I been unable to make this 
closure, and this was the case in which it was necessarv to leave 
the bowel open. In giving this method and excluding the 
many others that have been suggested I fully realize that I 
open wide the door of criticism, but it has l)een my effort 
throughout this work to simplify, as far as ixissible, the opera- 
tive procedures advised. 

I am confident that the circular suture, used by some g(^od 
and exi)erienced operators, which includes Poupart's ligament 
above and the tissues covering the ramus of the pubes below, 
will accomplish the same end. The essential element of suc- 
cess is in clearing the femoral opening of sac and all other 
foreign tissues. On the contrar}-, I have no confidence what- 
ever in the so-called plastic operations which rely for success 
upon the transplanting of muscle or tendon. Nor have I confi- 
dence in those which attempt to close the saphenous opening in 
the fascia of the thigh. The origin of the hernia is at the peri- 
toneal surface of the abdominal wall and here its remedv 
should be applied. 



CHAPTER XVIII. 

UMBILICAL HERNIA. 

For reasons stated later, I have not classified hernia into 
the umbilical cord, which is really a malformation, with umbili- 
cal hernia, as done by most authors. 

Umbilical hernia is a protrusion of any of the abdominal 
contents through the umbilical ring. The cases may be divided 
into those of infancy and those of adult life. By ** infancy '* 
it is intended to refer to children under five years of age. Even 
this division is not based upon any anatomical or pathological 
consideration, but is used because in infancy these hemiae can 
be cured by purely mechanical means, while in the adult a cure 
never results without surgical interference. The division is 
therefore merely one of convenience. 

Umbilical hernia constitutes about 8^^ per cent, of all 
herniae. Up to the tenth year of age it is about equally divided 
between the sexes, but in later life it is more frequent in the 
female in the proportion of 2.7 to i. 

In adult life the umbilicus is three-quarters of an inch 
above the highest point of the iliac crest, and opposite the disk 
between the third and fourth lumbar vertebrae. At two years 
of age it occupies the exact middle point of the body measured 
from head to foot. Earlier it is below and later it is above 
this point. In the foetus it is close to the pubes. It is the final 
point of closure of the lateral abdominal walls and surrounds 
the vessels of the cord which become obliterated at birth. 
These obliterated vessels form four strong bands of fibrous 
tissue w^hich pass through the umbilical ring and end in the 
umbilical scar. The lunbilical vein descends from above, the 
two umbilical arteries and urachus from below; the urachus 
holding the umbilicus firmly against the lower margin of the 
ring. 

344 • . 
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The umbilical ring is the opening in tlie linea alba for the 
transmission of the nutrient vessels before birth, and if normal 
should surround closely the remains oE the cord when that 
sloughs off. This ring is occupied by the obliterated vessels 
and a small amount of fat. The peritoneum in this region 
is thin and firmly adherent, especially above the umbilicus. The 
transversalis fascia, fortified by additional fibres known as the 
umbilical fascia, is beneatii the linea alba. Defects in closure 
of this ring may be anywhere from a large cleft in the muscular 
wall, constituting so-called congenital umbilical hernia, to a 
mere weakness. These defects are most frequently found 
above the navel. 

The parts within the abdomen most frequently involved 
in umbilical hernia are the omentum, the large and small 
intestine. The greater omentum starts from the lower border 
of the stomach, descending over the small intestine, forming 
a double fold of peritoneum. It passes downward a variable 
distance, folds upon itself, and returns to envelop the transverse 
colon, back of which it is continued and attached to the 
posterior alxlominal wall, forming the mesocolon. According 
to Dr. Zahe ( Thirteenth Intcrnaliomil Congress, Paris, 1900). 
in tmibih'cal protrusions, traction upon the omentum impedes 
the motions of the stomach, and depresses the arch of the 
colon, resulting in an enteroptosis, Eventually the stomach 
has a tendency to become vertical and the prolapsed intestine 
becomes stenosed. causing what he aptly calls " hernial 
dyspepsia." 

Cause. — It does not require deep research tn discover the 
predisposing cause of hernia in this region, The opening in 
the linea alba, for the transmission of the prenatal vessels of 
nutrition, is fillerfin after birth by the remains of those vessels 
and fibrous or cicatricial tissue. Undoubtedly this is the weak- 
est point in the whole alxlominal wall, but from its location it 
is not subjected to as great a strain as those parts lower down. 
In conditions of marked obesity, or when intra-abdominal 
growths exist, this umbilical ring is subjected to great and con- 
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stant strain, and it then stretches or even occasionally tears, 
allowing the contained viscera to protrude. 

Frequent pregnancies, by repeated over-distention of the 
muscular wall, lead to the common occurrence of umbilical 
hernia in women between forty and fifty years of age. Women 
who at this period of life have put on an inordinate amount of 
fat are especially liable to it. In fact, the latter is believed to 
be a far more potent cause than pregnancy. With the great 
increase of fat there is frequently a corresponding degeneration 
of the muscular tissue, so that with increased intra-abdominal 
pressure there is decreased power of retention. Further than 
this, such women are very liable to fatty degeneration of the 
heart muscle and are therefore dangerous patients upon w^hom 
to do extensive surgical work. 

Umbilical hernia not uncommonly results from, or may 
form a complication of, acites, the fluid forming in the abdom- 
inal cavity being forced through the umbihcal ring as well as, in 
some cases, through both inguinal canals. 

In infancy umbilical hernia is believed to result almost uni- 
formly from defective closure, in the median line, of the lateral 
walls of the abdomen. This predisposing cause is also thought 
to account for many cases occurring in thin people whose 
abdomens have not been subjected to abnormal distention. The 
defective muscular and tendinous structures about the navels of 
many children is quite apparent; in some instances children 
reach adult life safely only to develop hernia later, and in 
others the tissues so harden and develop as to gain for them 
complete immunity. Given this defective structure, it is 
usually easy to find in crying, coughing, or constipation an 
immediate cause. The last named is thought to be most com- 
mon. I cannot endorse the view of some authors that there 
are in these cases, as in the congenital type of inguinal hernia, a 
preformed sac that has persisted during the years preceding 
the occurrence of hernia. 

Size and Form. — In the infant umbilical hernia usually 
presents as a circular swelling at the umbilical ring, varying in 
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size from the end of the little finger to that of the fist. The 
photograph shown in fig. 192 represents a common size as met 
with in practice. 

Tile form of the tumor in infants is ahnost always circular 
ami projects from the biKly with little temlency to dissect up 
ihe adjoining skin, as in the cases occurring in the adult, even 
though the hernia attains unusual size. Umbilical hernia in 
infancy is rarely irreducible. In the adult this form of hernia 

Fic. 191, 




may become a tumor of enormous proportions. I saw in con- 
sultation several years since a case where the largest part of the 
tumor measured forty-two inches in circumference and thirty- 
four inches at its neck. The woman, who was about sixty-five 
years old. carried this protnision in a bag arrangement made 
of canvas supported by suspenders over the shoulders. 

The form of the hernia in the adult is very irregular and 
influenced by the contents of the sac and by resisting bands 
encountered while passing through the umbilical ring. The 
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tougli bands, the remains of the umbilical vessels, may divide 
the tumor into several parts, giving it a lobulated appearance 
(figs. IQ3, 194 and 195). These tumors l>ecome pendulous 
and in some instances hang well down uver the pubes towards 
the knees. 




The coverings of umbilical hernia are the skin, superficial, 

dee]j, and subserous fascia, an<i the peritoneum. The layers of 
fasci.'C are so thin as to be indistinguishable, and an incision 
through the overlying skin will almost always open the peri- 
toneum, owing to the Intimate union between the outer and 
inner coverings. WHien it is considered that intestine is com- 
monly adherent to the peritoneal surface, the importance of 
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making the incision well to one siile of the tuinor will be 
realize! I. 

Contents of Sac. — In infancy the hernial sac seldom con- 
tains anything but omentum or intestine, but in the adult it 
may, like inguinal hernia, contain any of the abdominal or 

FlO. 104- 




Side view of pnviou caie. 

pelvic contents. The omentum or colon are most frequently 
present. In one case I found the fimbriated extremity of the 
fallopian tube adherent outside of the umbilical ring. 

Condition. — Omentum, ordinarily the first to protrude in 
umbilical hernia, readily tjecomes adherent. In this position it 
increases in bulk, both by additions from inside the abdomen 
and by growlii of that part which is retained outside. This 
hyjiertrophy is doubtless due to pressure at the hernial opening 
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Fig. 197. 
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upon tlie neck of the pnitriision, tliereliy impeding venous cir- 
cnlation, while tlie arteries continue to pump blood into the 
parts. 




Following the omental protrusion the transverse colon is 
{piite likely to descend and a few loops of small intestine are 
pretty sure to be present in hernia of large size. The sacs of 
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large umbilical hernia seem especially liable to localized inflam- 
mation; this extending to the contents results in a matting 
together and soon causes the hernia to become irreducible. 

Symptoms. — There is little trouble in making a diagnosis 
of umbilical hernia. In the infant a reducible tumor in the 
umbilical region may be accepted as an umbilical hernia. An 
error that is sometimes made is in mistaking an unusually long 
and prominent navel for an umbilical hernia. Several instances 
of this kind have been seen by the author; one in a girl of 
fourteen, brought to him from a distant state. She had worn 
a truss since one year old for supposed umbilical hernia. No 
hernia was found, and from the history elicited it was confi- 
dently believed that none had ever been present. The navel, 
about the size of an adult little finger, projected fully three- 
(juarters of an inch from the abdominal surface. There was no 
protrusion inside of this loose skin. Several similar cases have 
been seen in the hernia clinic at the Post-Graduate Hospital. 

Aside from the tumor there are few symptoms attending 
an umbilical hernia in infancy or early childhood. In the adult, 
however, it is frequently accompanied by considerable local 
pain, and gastro-intestinal symptoms are marked. Nausea and 
even vomiting may be produced when there is no strangulation, 
and this is believed to be due to traction upon the stomach. 

In the larger lierniic ()l>stinate constipation, eventually ter- 
minating in intestinal ol)struction and death, results from the 
cripi)le(l condition of the l)(^wcl. Common types of this form 
of hernia as seen in tlie adult are shown in figs. 196, 197 and 
198. The case of Bainl)ridge (The Post -Graduate, February. 
190^) is of special interest in showing the defective closure 
throuehont the median line of the abdominal wall. In this 
case there existed five herni.-e in the median line besides a 
femoral hernia (figs. 199 and 200). 



CHAPTER XIX. 

MECHANICAL TREATMENT OF UMBILICAL 

HERNIA. 

The discussion of the treatment of umbilical hernia 
naturally divides itself into a consideration of methods which 
are palliative or mechanical, and methods which are curative or 
surgical; this again divides the cases into those occurring in 
infancy and very early childhood, which are readily cured by 
palliative means, and those occurring in adult life, when a 
cure is never obtained except by surgery. 

Treatment of Umbilical Hernia in Infancy. — The cure of 
small umbilical protrusions in early infancy is, in some 
instances, accomplished independently, of the family d(Ktor. 
The grandmother has, on discovering the condition, made a 
compress of a half dollar, if particularly wealthy, but more 
frequently of a button-mold, and has held it in i)lace by a belly- 
band for two or three months, and the hernia has Heen cured 
without the doctor ever having known that it existed. This 
illustrates 1)y what simple methods umbilical hernia may be 
cured in the new-l)orn child, and makes it seem strange that in 
the adult its cure can never be obtained, except by a surgical 
operation. 

It has l)cen mv habit forlnanv vears, lx)th in mv clinical and 

m mm m 

private work, to jiut no trusses on babies mider one year of age, 
or, in other words. l)efore they begin to walk. They have, with 
rare exceptions, been treated by a compress over the navel, 
held in place by one or more strips of zinc oxide plaster. The 
compress has sometimes, and preferably. l)een a hard-nibber 
umbilical pad, such as is found on infant trusses; sometimes 
it has been a wooden button-mold, and manv times a roll of 

m 

gauze wrapped about by plaster with the sticky side out so 
that it would stay just where placed. Fine cork with its edges 
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beveled forms an excellent compress. The hernia should be 
reduced, the compress placed over the navel, and inch-wide 
strips of zinc oxide plaster placed across it at different angles, 
the ends extending about two-thirds of the distance around the 
body. Two strips are usually sufficient and many times one 
will answer every purpose. It is not well to have the plaster 
meet in the back, as there is then no allowance for abdominal 
distension. I have seen a child who had inguinal hernia pro- 
duced by plaster applied in this manner and the consequent 

Fig. aoi. 




Dr. S. W. Kellcy's combination of hard-rubber plate and plaster, i. Hard- rubber plate. 2. Plate 
with plaster attached. 3. Plaster unbuttoned and plate turned back. 



forcing of the abdominal contents into the lower abdomen. 
This dressing should be removed once a week and renewed 
after the parts have been bathed. 

The suggestion of Dr. Samuel W. Kelley is an excellent 
one (Ohio State Medical Jour., November i8, 1905) of having 
a hard-rubber ])acl witli buttons on it, folding tlie front ends 
of the plaster back upon itself and cutting a button-hole in the 
plaster (figs. 201 and 202). The mother can remove the umbil- 
ical plate every day for the purpose of washing the skin without 
disturbing the plaster, and she can easily renew any part of 
the plaster that may become loosened. In Germany the method 
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of using the skin and subcutaneous tissues in the vicinity of the 
navel as a compress has been adopted and seems to have met 
with success. The skin and loose tissue on either side of the 
uiubiHcus are grasped with thumb and fingers and infolded, the 
plaster being then placed over. When 1 first read of the 
method it impressed me as being particularly good, and I at 
once adopted it in my clinic; but we found that there was great 
liability to ulceration of the skin surfaces that were folded 
together, and soon went back to the use of the compress and 
plaster, as already described. 







The length of time required to cure an infant of umbilical 
hernia seems to depend somewhat upon its age. At three 
months of age it can ordinarily be cured in three months, but at 
six months of age it will frequently require six months, while 
a full year of mechanical support is usually required after the 
child walks. When it is a year old I seldom resort to the 
plaster and compress, experience havHng proven that a light 
spring controls the hernia with greater certainty. In the group 
of umbilical trusses for infants will be seen several good forms. 
My preference with very small children is for the single-spring 
trusses covered with either hard rubber or celluloid so that they 
can be kept perfectly dean and worn in tlie l>alh. In children 
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Groit of Infant Umbilical Trusses. 



I. Infant's harJ-ruhbiTBinglL-sp 
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I of three years ami over I am quite partial to light double springs 
I with the fastening in the back, as shown in fig. 203. 

The selection of the pail or button that presses into the 
umbilicus is a matter of ini|iortancc. If the child is very fat 
the centre projection on the umbilical pad must lie quite prom- 
inent, in order to reach down to the abdominal wall; if very 
thin such a prominent centre woiilil do actual harm by wedging 

Ftb. 203. 




irouiiJ Lbe body 

itself into the umbilical ring and preventing closure. Some- 
times in very thin children the use of a perfectly flat surface is 
attended by better results. As in inguinal hernia, these cases 
must lie kept under the freipient observation of the physician 
in order to obtain good results. The children are growing 
rapidly, and this growth nnist be provided for. Here, also, 
as in ingtiinal hernia, infants are good truss wearers if the skin 
, is kept perfectly clean and dn,-. 
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Children under five years of age are almost always cured by 
the means suggested if they are kept under care; the curability 
of umbilical hernia by mechanical support, however, diminishes 
rapidly after passing the third year, and, while in recent cases 
a few cures may be obtained, even in children ten or twelve 
years old, this fortunate result has been very rare in my 
experience. It has been my practice to recommend operative 
cure in all children who have passed the tenth year, and in some 
much earlier, where there appeared little prospect of curing by 
means of the truss. Where springs are used their accurate 
adjustment will be greatly enhanced by resort to the lead-tape 
diagram method, which has been described under the mechan- 
ical treatment of inguinal hernia. 

Mechanical Treatment of Umbilical Hernia in the Adult. 

— In the adult umbilical hernia is unquestionably the most 
difficult of all herniae to treat either mechanically or surgically, 
and for this reason its occurrence should always be looked 
upon as a serious matter even though the hernia be insignificant 
in size and giving no immediate discomfort. In fact, the most 
prompt and persistent treatment should be insisted upon from 
its very inception in order to protect the patient against the 
many ills and dangers that are sure to follow its neglect. 

While there is not such a large variety of trusses made 
for this form of hernia, there are several good ones from which 
to select in order to meet the special indications of the case. 
In small hernia upon a person of medium weight, the single 
spring trusses are lighter, more convenient and consequently 
better. Little dependence can be placed upon trusses made of 
elastic bands, and caution in their use is thercfoft? advised. In 
those cases where it seems advisable to use a truss at night they 
answer the purpose admirably, but under their use during the 
day most cases grow worse. 

In selecting springs preference should always be given to 
those covered by hard rubber or celluloid. In shaping them it 
must be home in mind that those covered with hard rubber 
must be warmed before bending. What has been said about 
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Group ok Adult UMucLtcAL Trusses ( Continued:).^ 
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Groit op Adblt Umbilical Trvsses {Continued). 
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OUTLINES OF Umbilical Plates and Centres. 
Showing Actual Sizes. 

Fk;. 204. 





Solid cellar i»a«l, 5'/ inches. 





Hard-ruhbcr (hollow) navel centres for the umbilical pad. 
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selecting a centre-piece for the plate suitable for the individual 
child applies with even greater force in the case of the adult. 
Fat people must have a deep centre and thin persons one that 

Outlines of Umbilical Plates and Centres, Showing 

Actual Sizes {Contintud), 




Hard-rubber piales. Size 3 is 4^x3^ inches ; size 2 is 6 x aM inches, and sixe i is 7^ Z5 
inches, on which arc used seven sizes of detachable centre pads, of which size xx is the largest 
and size 5 the smallest. 

is not so deep. (See fig. 204 for an illustration of the size of 
plates and centre-pieces as ordinarily manufactured by the 
truss makers.) 
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For fat and heavy patients tlie double-spring truss will 
afford a firmer and more secure support. In these trusses the 
springs fasten nn stud-head screws that are solidly fixed in the 
plate, but where very strong pressure is desired the one with 
ail elliptic spring is better. This spring is attached in its 




middle and the ends arch out away from the plate. When the 
body springs are fastened upon the stud-head screws in the ends 
of the elliptic spring its action is to throw the plate farther in, 
giving greatly increased pressure. An extremely large umbili- 
cal plate ffig. 205I, with a prominent centre, is used In Eng- 
land. The whole truss is thickly covered with leather, and 
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compared with those made in this country is a cuiiiliersome 
affair. 

Where tlie whole abdomen is pendulous, it is freciuently 
desirable to combine general abdominal support with retention 
of the hernia, as shown in the illustrations. This is an 
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achnirable combination for corpulent people suffering from 
lai^e reducible or irreducible umbilical hernia. The belt not 
only gives valuable general support, but prevents the truss 
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springs becoming imbedded in the fat. The umbilical plate, 
being inside the belt, is also held more securely in place. 
Where a belt is ordered as a part of the support, careful meas- 
ures of the abdomen should be forwarded to the manufacturer. 
The diagram shown in fig. 206 will aid the physician in taking 
these measures, and the letters which designate the points of 
circumference are understood by all reputable manufacturers. 

Hernise containing large omental protrusions are very 
liable to inflammatory conditions, which may be mistaken for 
tnie strangulation. This inflammation is ordinarily due to pro- 

FiG. a 07. 
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tmsion of a new mass of onientum and its constriction at the 
hernial aperture. If allowed to follow their own course, 
sloughing is liable to occur. Long continued hot applications 
I feel sure favors this result. I have found the use of ice more 
satisfactory, and have kept it on for several days at a time, with 
the most happy results. Let it Iw distinctly understood that I 
do not approve of any such delay if there is the least indication 
of intestinal obstruction. By the application of ice and daily 
gentle manipulations, the hernia can frequently be restored 
to its former condition. 

Irreducible Umbilical Hernia. — This leads to the mechan- 
ical treatment of those cases which are only partially reducible. 
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A few of these can, by confinement to bed and repeated gentle 
taxis, be converted into reducible herniae. At least an attempt 
should be made to reduce all that is possible; then a concave 
pad, fitting exactly the remaining protrusion, and attached to 
one of the springs already described, should be applied. In 
large people, the combination of belt and spring with concave 
pad of suitable size, is especially desirable. After wearing one 
of these concave pads over an irreducible hernia, the protrusion 
may so diminish in size that a smaller pad will be required. 
The English use a form of tniss shown in fig. 207, which, it 
would seem, might be useful in the cases under consideration. 
The treatment of irreducible umbilical hernia by 
mechanical means is not attended by an amount of success that 
is encouraging. In fact the histor>' of such cases is one of con- 
stant increase in size, discomfort, and danger. Unless there is 
some special contra-indication it will be best to advise such 
patients to submit to surgical treatment. 



CHAPTER XX. 
SURGICAL CURE OF UMBILICAL HERNIA. 

Those having Httle practical experience will find the litera- 
ture of this subject confusing, and in many instances mislead* 
ing, inasmuch as authors differ so widely in their statements. 
We are assured by some, who should speak with authority, 
that the operations for the cure of umbilical hernia are par- 
ticularly dangerous and usually followed by failure to obtain 
a cure. Then again men of such ripe experience as Dr. George 
Ben Johnson of Richmond tells us (Medical Register, August 
15, 1897) that most authors are too conservative. Dr. John- 
son says, ** I am astonished at the cautious manner in which 
some of our best authors advise the procedure." Those of us 
who know his work know that Dr. Johnson is himself a con- 
servative man ; we also know that some of these umbilical cases 
are particularly dangerous cases for operative treatment. The 
truth is that we cannot speak positively upon the subject as a 
whole ; we must attempt to separate and recognize those cases 
that are safe for operation, and when we are forced to operate 
upon those that are dangerous w^e should do so with a full 
understanding of the responsibilities involved. 

As previously stated, most umbilical hernia? of early life 
need never come to the operating table, if given proper 
mechanical support for a suitable length of time. In some 
instances, however, the muscular defect is too great to be over- 
come and the question will arise as to the advisability of 
operative relief. These cases may all be classed as safe for 
operation, and a permanent cure is quite certain to follow. I 
have no knowledge of a fatality or a failure following an 
operation on young patients. 

Operations upon adults of middle and advanced life must 
be considered more carefully, and examination of Dr. Johnson's 
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" excluded " list will at once show the reason of his positive and 
favorable opinion. Here are those who, according tn his opin- 
ion, shonid not be operated npon : " The old and feeble, where 
there is extensive separation of the recti nniscles beluw the 
tmibilicus, where there is so much hypertrophied omentum that 
its removal would prove dangerous to life, where there is 
extreme atrophy of the surrounding muscles," To this I 
would add the excessively fat, who are liable to degeneration 
of the heart as well as other muscular structures. We at once 
recognize the fact that a large percentage of umbilical hernia 
as seen in the adult cnme within the limits of this excluded 
list, and should therefore be considered as extra-hazardous as 
regards danger to life and the permanence of cure. 

My personal views have changed materially within the 
past ten years. Formerly I was inclined to avoid the surgical 
treatment of umbilical hernia in adults, I have, however, 
had the mortification of seeing some of those same cases, 
through neglect of the patient or my own inability to so adjust 
support as to control the hernia, grow gradually but surely 
worse. When first seen they might have been operated upon 
with a small amount of danger, hut later th,it risk has increased 
many times. For this reason I have come tn feel that all cases 
of umbilical hernia should, if possible, be o]>erated u]Kin while 
the protrusion is small. The larger these hernire become the 
greater are the dangers attending their cure, and the [Kwrcr 
are the structures which are used in effecting closure of the 
hernial ring. 

Operation. — The preparation of the patient should be 
made with all the extreme care that would Ijc exercised in any 
other laparotomy. Even greater attention must be given to 
the sterilization of the skin, which is frequently in bad condi- 
tion either from ulceration due to over-distention. or from the 
effects of truss-wearing. 

Many authors direct that a vertical incision siiall l>e made 
over the most prominent part nf the tumor. This. I am con- 
vinced, is fraught with great danger. The incision should 
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rarely, if ever, be made in the median line, as at this point the 
skin and sac are usually so intimately united as to make their 
separate division impossible; furthermore, the intestine may 
be adherent to the interior of the sac and opened at the 
first sweep of the knife. The incision should be elliptical 
in form, beginning well above and spreading out on each side 
of the navel so as to avoid to a great extent the risk of opening 
into the sac. The dissection of the subcutaneous fat can be 
rapidly carried down to the aponeurosis and then carefully 
uix)n this surface towards the neck of the sac. When the neck 
of sac thus approached is freed on all sides it can be lifted up 
and an opening made through it to examine its contents, all 
reducible parts having been previously returned to the abdomen. 
If the sac is free it can at once be cut away at its neck, leaving 
the adherent fundus attached to the removed ellipse of skin. 
If on opening the side of the sac a mass of adherent omentum is 
found, it is best to draw it out through this opening, ligate it by 
multiple ligatures, cut it away and reduce the stump. Then 
cut away the sac, which will be removed with attached omen- 
tum, skin, and umbilicus. This method saves much valuable 
time that is lost when opening directly into the top of the sac. 
If it is found that intestine is adherent then it is better to care- 
fully extend the side incision into the sac, laying it wide open. 
Patches of sac firmlv adherent to the bowel should be cut out 
and left upon the intestinal surface rather than incur risk of 
serious lacerati(^n by attempting to strip them loose. In cutting 
away the sac it should be far enough from the abdominal sur- 
face to leave plenty of material for closure of the peritoneum. 

The method of closing the umbilical ring should depend 
largelv upon the conditions found. If the surrounding struc- 
tures are of normal thickness, the stripping away of the peri- 
toneum from the edges of the ring, its closure by plain catgut, 
and then the splitting of the aponeurotic structures into two 
layers and their separate closure, preferably by kangaroo ten- 
don, and finally the closure of the skin, will result in an effective 
repair of the distended ring. 
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If the case is one wiiere intra-abdominal pressure will be 
great and liable to tear the sutures through the tissues, put in 
before closing the tendinous layers, three or four relaxation 
sutures of silkworm gut. These are put in by a long needle 
between the layers, if ihe wall has been split, or just outside of 
the jwritoneuni if not, and extended well back from the wound 
on either side. They are not tied until the other steps in the 
operation are complete. 

The wound is now closed in the following manner: Peri- 
toneum by continuous suture of catgut. Each layer of 
abdominal wall separately, by heavy strands of chromicized 
kangaroo tendon, and skin by subcutaneous catgut. The 
relaxation sutures arc then drawn tight and tied. These are 
cut and removed about the lentli or twelfth day. The usual 
dressings under a firm binder are applied. This is not dis- 
turbed for ten days, unless there is pain or elevation of 
temperature. 

Overlapping of Abdominal Wall. — At the meeting of the 
Medical Society of ihe State of New York at Albany. February 
I. 1899, in a paper on the treatment of umbilical hernia. I made 
the following statement ( Traiisaclioits Med. SiK., State of New 
York, iSgg) : "In several cases where the alxlominal wall 
was thin, and intra-abdominal pressure not great, I have suc- 
ceeded in overlapping the cut edges, so that, when complete, it 
gave two layers of tendinous structure in the median line. 
I am quite partial to this method, hut in some cases it cannot 
be used on account of the extent to which the abdominal cavity 
is thereby diminished." 

I had previous to 1899 operated nix>n 6 cases by this 
method, my 6rst having been on March 9, 1896. at the New- 
York Post-Graduate Hospital, This statement is made 
definitely because of the fact that American writers have 
recently been accused (P. T. Piaknow, M.D., Antials of Sur- 
gcry, July, 1906) of not giving credit to Russian authors 
whose first writings were according to Dr. Diaknow. by him- 
self in 1898, and Dr. Sapiejhko (Annals of Russian Surgery) 
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in 1900. The truth is that every operator of good surgical 
common sense would be very likely sooner or later to see liis 
opportunity of making a closure of this tyi>e, and without feel- 
ing that he had made any great discovery. Dr. Joseph A, 
Blake of New York was perhaps the first to demonstrate the 
method properly by drawings showing its technique (Medical 




Record, May 25, 1901). His claims for it were as follows: 
"(1) The doubling of the abdominal wall at the hernial site. 
(2) The breaking of the lines of suture. (3) The broad sur- 
faces for union, (4) The <jbIiteration of the separation of the 
recti, and the reduction in the size of the abdomen," 

After several years' experience with this operation I feel 
that the claims made for it are fully justified. The method is 
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execuletl as follows: After the removal of the sac. the IJnea 
alba, with the peritoneum, is divided for one and a half or two 
inches above and l>elow the umbilical ring. The peritoneum is 
separated from the abdominal wall on both sides to whatever 
distance the overlapping can be done, and il is then closed in 
the median line by a running suture of catgut. The denuded 
aponeurosis of tlie right side is slippeil under that of tlie 
left and fastened there by interrupted sutures. Kangaroo 
tendon is preferred for this purpose. The other edge of the 
flap is now united to tlie right side by a running suture of the 
same material l^fig. 208). Blake used the interrupted suture 
for the closure of both lines. The skin is close<l in the usual 
way. This gives a broad surface of union and has proven 
protective in cases that seemed almost hopeless so far as 
permanence of cure was concerned. In some instances the 
intra-abdominal pressure is so great as to make it almost impos- 
sible to get the material with which to do this overlapping. 
These cases should, if possible, be recognized before they come 
to the table and the pressure relieved by light diet for some 
days before the operation, an<l the complete freeing of the 
intestinal tract by cathartics. 

Dr. William J. Mayo of Rochester. Minn., prefers to do 
the overlapping in a transverse direction and his o|>eraliiin has 
been largely followed in the West. My own experience with 
it would not lead me to a<lopl it as a routine method. He 
gives the steps of his operation of transverse overlapping of 
the abdominal wall as follows (Jour. A.M.A., July 25. 1903) : 
"(l) Transverse elliptical incisions are made surrounding the 
umbilicus and hernia; this is deepened to the base of tlie 
hernial protrusion. 

(2) The surfaces of the aponeurotic structures are care- 
fully cleared two and a half to three inches in all directions 
from the neck of the sac (fig. 209). 

(3) The fibrous and peritoneal coverings of the hernia are 
divided in a circular manner at the neck, exposing its contents. 
If intestinal viscera are present, the adhesions are sq>arated 
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and restitution made. The contained omentum is ligated and 
removed with the entire sac of the hernia, and without tedious 
dissection of the adherent omentum. 

(4) An incision is made through the aponeurotic and 
peritoneal structures of tlie ring, extending one inch or less 




transversely to each side, and the peritoneum is separated from 
the under surface of the upper of the two flaps thus formed, 

(5) Beginning from two to two and one-half inches from 
the margin of the upper flap, three to four mattress sutures of 
silk or other permanent material are introduced, the loop finnly 
grasping the upper margin of the lower flap ; sufficient traction 
is made on these sutures to enable peritonea! approximation 
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with running suture of catgut. The mattress sutures are then 
drawn into position, shiling the entire lower flap into the pocket 
previously formed between the aponeurosis aiui the peritoneum 
above (fig. 210). 




(6) The free margin of the upper flap is fixed by catgut 
sutures to the surface of the aponeurosis below, and the super- 
ficial incision closed in the usual manner. In the larger 
hemiie the incisions through the fibrous coverings of the sac 
may be made somewhat above the base, thereby increasing 
the amount of tissue available for use in the overlapping 
process " (fig. 211). 
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As to wlietlier the overlapping shall be in a vertical or 
transverse line must, it seems to me, be decided by the oper- 
ator after the parts are open and it can be seen in which 
direction there is the least resistance. In making this a basis 
upon which the incision rests it has appeared to me that in the 




greater numljer of cases it would be easier to overlap the 
aponeurotic structures vertically than transversely. Further- 
more, this, to my mind, more nearly restores the normal relative 
position of the recti muscles, which are so widely separated in 
the large herniie in which one or the other of these operations 
seems so well calculated to cure. 

The excision of the umbilicus, which I have for years fol- 
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lowed in nearly every case, is also believed to be an important 
step toward a iiennanent cure. The umbilical ring is a weak 
spot in ihe abdominal wall because of its surrounding a mass 
of tissue that is never completely obliterated. When operating, 
by removing entirely this mass, we niaterialiy aid in the abso- 
lute closure of that ring. The suggestion that the sheath of 
the recti be cut and their fibres united in the median line is not 
in many cases practicable, especially in large hemiw where 
there is special difficulty in obtaining a cure, because these 
muscles are so widely sejiarated and so tliin that it is not 
possible to bring them together. 

The after treatment of cases oijerated upon for umbilical 
hernia should differ somewhat from that given in the inguinal 
and femoral tyjws. Tlie patient should be confined to t)ed for 
at least two weeks and in very large heniife even longer, A 
good snug bin<ler with a compress over the former site of the 
hernia should be worn for from two to three months. If the 
hernia has been large and the structures poor it is far better 
to have a good woven elastic belt worn for a year or even 
permanently than to take the risk of losing the lienefits of the 
operation. It is lielieveti the best policy to tell patients who 
have been operated upon for this form of hernia that the risk of 
recurrence is much greater than in other forms, and that much 
depends upon them and the care they take of themselves. 



CONGEN!T.\L UMBILICAL HERNI.\. 

It scarcely comes within the intent of this work to speak of 
congenital umbilical hernia, which in reality is not hernia, but 
rather a malformation or lack of development. Il is not a pro- 
trusion of abdominal contents through the umbilical ring, but a 
portion of the viscera wiiich has never been closed within the 
abdominal cavity. The umbilical ring has really never formed, 
and. as in spina bifida, the lateral halves of the body wall have 
failed to unite. The subject is briefly discussed here, however, 
to correct a rather common error among physicians that most 
umbilical hemiK in infancy are of the congenital type, 



382 ABDOMINAL HERNIA. 

This condition is found at the birth of the child, the 
abdominal wall having failed completely to enclose its normal 
contents. There is an unclosed cleft in the wall and the pro- 
truding viscera are covered only by the attenuated coverings of 
the umbilical cord. Lindfors {Centralblatt fiir Gyndk, p. 255, 
1884) gives the number of cases of this malformation in 21,000 
confinements, at the Munich Lying-in Hospital, as i in every 
5,184 births. In size it may be anywhere from that of a walnut 
to complete eventration containing in addition to the intestinal 
tract the stomach, liver, spleen, and even the heart.^ 

Diagnosis. — The sac is translucent, and its contents are 
usually intestine, but may be a part or the whole of any of the 
abdominal viscera. Diagnosis should not be difficult, but doubt 
may be caused by possible confusion with hydrocele of the 
umbilical cord. The treatment of these cases is far from satis- 
factory, but all authors agree that in immediate operation there 
is greater safety. 

Dr. Willis Macdonald (Am. Jour, Abst., p. 7, 1890) gives 
a history of 12 cases treated by compress and bandage, of which 
9 died, while of 19 others subjected to early laparotomy only 2 
died. The tumor may be partially or fully reduced, and 
retained by dry aseptic gauze dressings held in place by strips 
of zinc oxide plaster. The tumor must be handled with extreme 
caution and this dressing merely employed while preparing for 
an operation. 

The operation consists in closure of abdominal wall over 
the stump of the sac, after that has been tied off and cut away. 
A belly-band with compress should be worn for several months 
afterwards. 

* Those who wish to follow the subject more fully are advised to 
consult the very vahiable article upon the subject by Dr. Charles Green 
Cumston, of Boston {Medical Record, September 23, 1905). 



CHAPTER XXI. 

VENTRAL HERNIA. 

A protrusion of the abdominal contents at any part of the 
abdominal wall other than the umbilical, inguinal, or femoral 
region may be correctly termed a ventral hernia. In order to 
constitute a hernia the tumor must have a neck and a lining of 
peritoneum. Those cases of deficiency at birth of the muscular 
wall, with consequent bulging of one side or a part of one side 
of the abdomen, are looked upon as congenital malformations 
rather than ventral herniae. 

The two principal causes of ventral hernia are defective 
points in the tendinous closure of the abdominal wall, and 
traumatism. The latter in itself forms an important division 
of the subject. Eccles (Hernia, p. 190) uses the terms " spon- 
taneous " and " traumatic " ventral hernia. As these terms 
are concise and expressive they will be used in discussion. 

Spontaneous Ventral Hernia. — Macready, in collecting 
statistics on this subject, found that this form was nearly four 
times more frequent in the male than in the female, and that it 
occurred most frequently in middle life, although it may be 
found at any age. In 21,812 hernije examined, 38 ventral 
herniae, or i in every 574 cases, were found. 

Its relation to other herniae is shown by the following 
table from his work : 



c— I f..».,:>.oi i v..«wvr.i fT«Nk.-ii<«.i Vent in Linca Ventral 

Sex. I Inguinal. I I-cmoral. Umbilical. ^,^^ ^ Inguinal. 



Male 17.538 ' 461 209 15 15 

Female i,^>3 1. 197 5^6 6 2 



Spontaneous ventral hernia never protrudes through 
muscular tissue, but always through some of the tendinous 
structure of the abdominal wall. It is therefore most fre- 
quently found in the median line coming through some 
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defective spot in the linea alba, but it may come through at 
either edge of the recti muscles, the linea transversa, or linea 
semilunaris. Various names have been applied to it according 
to the location of the hernia (as, epigastric ventral hernia to all 
of those protruding above the navel), but here, as in other 
parts of this work, multiplicity of names will be avoided as 
leading only to confusion. 

The linea alba being weaker in structure above than below 
the navel, we find, as might be expected, a greater number of 
ventral protrusions above this point. Protrusions of subperi- 
toneal fat (commonly called lipoma) through these openings 
may simulate ventral hernia so closely as to defy diagnosis 
before operation. This, however, is unimportant, as they are 
not only frequently the forerunners of true hernia, but by 
traction upon the peritoneum they are equally painful. Some 
authors have called these tumors fatty hemiae, but it is hardly 
necessary to give them any title other than ventral hernia, diag- 
nosis seldom being made before operation. These remarks do 
not apply to true lipomata that form in the cellular tissue out- 
side of the abdominal wall and which can usually be readily 
lifted up from the muscular surface. In the latter cases there 
is ordinarily no pain or discomfort and the patient is concerned 
in the growth merely as something abnormal. 

Spontaneous ventral hernia is usually found as a small 
round tumor varying in size from the end of the little finger 
to that of an English walnut. Cases have, rarely, been 
recorded where the tumor has become large and pendulous, 
but such have not come within my own experience. The con- 
tents of these herniae are most frequently omentum, but may 
be intestine or both. The sac is frequently small and at the 
base of the subperitoneal fat which has protruded first, drag- 
ging the peritoneum through the aperture after it. These 
small tumors may, in many instances, be demonstrated by 
having the patient lie prone on a hard surface and then attempt 
to raise his head and shoulders. In other cases they are better 
found by having the patient stoop forward and cough while 
standing. 
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Symptoms. — The amount of pain and discomfort that 
frequently attend tliis form of hernia is entirely out of propor- 
tion to the size of the swelhng. The diagnosis of obscure 
abdominal trouble would many times be made clear by the 
discovery of this apparently insignificant " lump." The patient 
may know that it is there and still ni)t asswiate his abdominal 
trouble with it. I have seen several cases where the overlook- 
ing of a small ventral hernia has led to the patient's great dis- 
comfort and unneces.sary expense. One man upon whom I 
operated had been treated by various physicians for " dys- 
pepsia," " renal colic." " gall-stones." " ulcer of the stomach." 
and was finally told that his distress was due to some malignant 
growth. He had called the attention of one or two to this 
little swelling about two and a half inches above the navel and 
a little to the left of the median line, but was told that it was 
of no account. In this case, as in some others I have seen, 
there was no local pain. These little protrusions may cause 
dragging abdominal pains and gastro-intcstinal disturbances 
quite remote from the seat of the trouble. " Cramps " and 
vomiting were both present in the case al)nve referred to. and 
yet at operation nothing was found in the sac hut a very small 
piece of adherent omentum. The cure was absolute both as 
to the distressing symptoms and the hernial prolnision. Not- 
withstanding these symptoms actual strangulation seldom 
occurs in this form of hernia. LtKkwood (" Hunterian Lec- 
tures on the Morbid Anatomy. Pathology, and Treatment of 
Hernia," p. 137) found one of the appendices epiploicre of the 
colon protruding through a small hole in the linca semilunaris 
at the level of the anterior superior spine of the ilium and 
incarcerated. It can be readily seen what an amount of disturb- 
ance would result from such a condition without producing 
symptoms of intestinal obstruction. 

Treatment. — The treatment of spontaneous ventral hernia 
by mechanical means is not usually attendeil by any great 
degree of success. They are seldom fully rerhicible on account 
of the protruding fat outside of the sac, and they are at points 
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on the body where the accurate adjustment of a truss is 
extremely difficult. I have usually had greater success with a 
light double-spring umbilical truss than any other. The pad 
may be much smaller than that used in umbilical hernia and its 
inner surface nearly flat. The plates ordinarily used on the 
youth's umbilical trusses answer this purpose very well. If the 
protrusion is near or below the navel the plate may be held in 
place by an elastic belt. 

Operative Treatment. — If there is considerable pain 
— and these cases seldom seek relief unless there is — it is 
believed that they should at once submit to the operative 
cure of the condition. They are unquestionably the most satis- 
factory of all hernise under surgical treatment. The opera- 
tion consists in an incision just large enough to enucleate the 
tumor which is almost always present, freeing its neck so that 
fresh peritoneum is drawn into the hernial opening, then open- 
ing the sac and liberating whatever is found. The neck of the 
sac is ligated with plain catgut, and if it has previously been 
freed from the edges of the aperture its stump will drop back 
into the abdominal cavity, and the opening, which is usually 
very small, can be readily closed by kangaroo tendon or 
chromic gut. 

OskarWitzel (Saviml. Klin. Vortr, Volkmann, 1890, No. 
10, p. 45), noticing that these openings in the linea alba were 
usually wider from side to side, advised their closure in a 
transverse line. The direction of closure should be in the line 
of least resistance and the edges should be overlapped if pos- 
sible. " The abdomen should be entered in every case in order 
to free adhesions that may exist." Personally I have not found 
that necessarv, but certainlv would not hesitate to do so if in 
the least doubt about having fully liberated any adhesions 
present. 

Traumatic Ventral Hernia. — \\Tien we speak of traumatic 
ventral hernia we have reference to hernia following some form 
of injury to the abdominal wall. The fnjury may have been in 
the form of an abscess or a blow, but it comes far more fre- 
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quently from some incisive wound which has divided the 
muscular fibre. 

In the author's early experience, shortly after the Civil 
War, several cases of this type were seen which resulted from 
slab wounds usually inflicted by the bayonet. These cases 
were, so far as seen, all small protrusions which were easily 
controlled by simple mechanical supports. The experience of 
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recent years, however, has been with ventral hernis of quite a 
different type, enormous in size and extremely difficult to con- 
trol. They have followed ihe line of the surgeon's knife in 
incisions of the abdominal wall. A very common form of this 
hernia is shown in fig. 212. Ttie woman there shown was at the 
time of this photograph only thirty-four years old. Her orig- 
inal operation was for an ovariotomy, the reason for whidi 
could never be ascertained. Following apparent recovery an 
abdominal abscess formed and required evacuation. On recov- 
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ery from this the woman became enormously fat and the hemia, 
which had been present from the first, increased to a size equal 
to that of her head. Four successive attempts to cure the 
hernia failed owing to lack of material with which to close tlie 
enormous opening present. 

Unfortunately hernia due to stretching of an abdominal 
cicatrix is quite common, its frequency, as a rule, depending on J 




Irregular dqwiii ot tai over right Inguinal region, bat no hemia- Case upcniLed upon fivs 
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the manner in whicli the wound of a laparotomy is closed an^ 
want of care in providing the patient with a proper and welt 
fitting abdominal bandage either for a time or constantly, , 
the case may demand. Even in these days of asepsis, from laci 
of care at times, suppuration does take place with the resultirq 
granulation instead of primary union. Diagnosis usually i 
easily made, but in some instances deposit of fat may be mi»; 
leading as shown in fig, 213, 
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.■ery common type of irauniatic ventral liemJa are those 
following; operations for appendicitis. Traumatic ventral 
herniie following all abdominal operations are iortiinately 
much less frequent than they were ten years ago from the fact 
that surgeons fully appreciate its serious liability am! are using 
every possible precauliun to prevent its occurrence. 




A few years ago the operation for the removal of the 
appendix, even where no absces<; existed, involved the cutting 
directly across, with consequent destruction of, the internal 
oItU(|ue muscle, and all the nerves and blood vessels with which 
this region is so richly endowed. Complete restoration of the 
parts was practically impossible and henna resulted in a large 
proportion of cases. This in some abscess cases may, even 
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now. be a necessity as a life-saving measure, but most surgeons," 
in this country at least, have learned that quite extensive work 
can be clone in this region by splitting each muscle in the direc- 
tion of its fibres antl holding them apart by retractors. Where 
the abdomen is entered by this method and deep drainage is not 
required ventral hernia ver\' seldom results. The case shown 
Fig. 315. 




in fig. 214 and 215 is of rather unusual form, and resulted from 
the indiscriminate cutting away of the muscles of the lower 
abdomen in an attempt to cure a sinus following a gimshot 
wound. The sinus was of very little importance when it Is 
considered in connection with the hernia that was the direct 
result of the operative work, which also failed in its original 



purpose. 
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Traumatic ventral hemi?e are as varied in size and shape 
as the patients are numerous. When the protrusion once starts 
it increases rapidly unless checked by suitable and prompt treat- 
ment. In its passage through the wall there are usually some 
fibrous bands which retard a portion of the tumor and cause 
it to become irregtdar in shape; it may come out on both sides 

Fig. ai6. ' 




of the median line, as shown in fig. 216, or it may protrude 
at several different places along the line of incision. The 
contents of the hernia under consideration may be any of 
the abdominal or pelvic viscera, as in other forms of hernia. 
(Dr. Howard Kelly (Gynecology, vol. ii. p. 466) shows a 
photograph of a woman upon whom previous celiotomy had 
been done, with pregnant uterus protruding through a 
traumatic ventral hernia, She had a normal labor at term and 
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was delivered of a living child. ) Omentum is usually the first 
to protrude and as the opening enlarges intestine soon follows. 
Adhesions quickly form between the omentum and sides of the 
sac and not uncommonly between one of these and the intestine. 
In its earliest stage it is freely reducible, but if allowed to go 
untreated it very shortly becomes only • partially so. It is 
usually not very painful at first, but as it increases in size is 
not only more painful but is accompanied by a sense of weak- 
ness that borders closely upon prostration. Strangulation of 
these large traumatic ventral hemiae is rarely reported, as the 
neck of the tumor is usually so large as to allow free circula- 
tion through the bowel. Gradual loss of peristaltic action in 
the bowel, eventually terminating in intestinal obstruction, is 
far more likely to occur. 

MECHANICAL TREATMENT OF TRAUMATIC VENTRAL HERNIA. 

Many cases of traumatic ventral hernia seen early will 
show very satisfactory results under mechanical treatment. 
They must be carefully watched, for, like cases of umbilical 
hernia, there is in them a strong tendency to grow worse if 
not kept under perfect control. Contrary to the rule in umbil- 
ical hernia, however, they not infrequently improve very 
materially under the use of mechanical support, and I have seen 
a few that have been cured without surgical interference. 

If the surgeon doubts the stability of his abdominal closure 
he should give the parts support either by a truss spring to 
which has been adjusted a suitable pad, or with a general 
abdominal l>elt with a special compress arranged over the line 
of incision. The spring is always best where the wound has 
been on either side of the median line and, in fact, usually 
preferable in cases of median incision. The effect of the belt 
is especially good in some cases where there is great tendency to 
rapid increase of fat, as it undoubtedly in a measure checks this. 
Good, firm support must, however, be afforded by a surface 
that is not so conical in shape as to force itself directly into 
the cicatrix. 
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The liard-riibl>er cross-body spring made for the treatment 
of ingiiinal hernia has frequently been used with satisfaction. 
It is shaped by tlie lead tape diagram method suggested in 
the chapter on the mechanical treatment of inguinal hernia. 
Such a truss is shown in fig. 217, applied to a woman sixty- 
five years old, following an ojwration for an abscess case of 
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appen<hcitis, where drainage was necessary for many weeks. 
Inguinal springs used for this purpose should lie reduced in 
pressure considerably, as the amount required is much less than 
for other forms of hernia. In a large numlier of jratients the 
pad used in inguinal hemia can also be used here, as shown. 
In fact, where the patient is rather fat it is better than the 
perfectly flat pads made by most truss-makers. The large flat 
pad rests upon the skin and siilxrutaneous fat, but does not 
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reach down to the muscular wall where the difficulty exists. 
In young and thin subjects the flat pads are admirably well 
adapted for the purpose. 

In enormous protrusions, such as shown in the accom- 
panying illustrations, nothing short of a well-made and 
accurately-fitted, strong canvas belt will give the general 
abdominal support that is demanded. In these extreme cases 
it amounts to the suppjying of an artificial wall, and one who 
has not had experience cannot fully appreciate the difficulties 
involved. Patience, perseverance, and many refittings will, 
however, accomplish a great deal, and when we consider that 
it is in just this class of cases that surgical relief is almost hope- 
less, the importance of the service of a good belt maker will be 
more fully realized. A belt used after an abdominal operation 
should be of stout, unstretching material — not elastic, although 
this is often inserted to save trouble in fitting. It is to be worn 
next the skin and straps should not be needed under the thighs 
to hold it down or make it comfortable. This will ensure the 
patient using it as directed. 

SURGICAL TREATMENT OF TRAUMATIC VENTRAL HERNIA. 

No hard and fast rules for operating upon traumatic 
ventral hernia can be formulated, nor can we speak of its sur- 
gical cure with the same degree of certainty that is justifiable 
to use in connection with other forms of hernia. Many small 
protrusions, where the muscles, vessels, and nerves have not 
been ruthlessly cut, can be permanently cured by a secondary 
operation. 

Cases following oi>erations for appendicitis are, as a nile, 
quite amenable to successful treatment, especially if the incision 
has been pretty well out toward the crest of the ilium. When 
the internal oblique muscle has been divided, its outer stump 
retracts toward Poupart's ligament and rapidly atrophies so 
that a few months later it has become worthless to use in 
closing the hernial oi)ening. In this condition the only hope 
of making an efficient closure is in getting out freely that part 
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of the muscle which lies toward the median line. This usually 
retains a fairly normal condition and if freely stripped away 
from the aponeurosis of the external oblique can be brought 
over against Poupart's ligament and sutured there somewhat 
as is done in the Bassini operation for the cure of inguinal 
hernia. If this is done and the aponeurosis of the external 
obHque is closed tightly over it a cure will almost certainly 
result. 

The success of these operations depends upon freeing the 
muscular and tendinous layers of the abdominal wall from 
adhesions, and dien, after excising as much as possible of the 
cicatrical tissue, bringing them together in their normal rela- 
tions. Every layer should be sutured independently. The 
suture material used by the author has been no. 2 plain catgut 
for the peritoneum, kangaroo tendon for muscular and tendi- 
nous structures, and where possible the skin has been closed 
subcutaneously by the same material as is used for the peri- 
toneum. 

The overlapping of the fascial layers may sometimes be 
used to advantage in these cases. The bringing together of 
the opening edge to edge is of little use, and sutures that 
require considerable tension to tie will soon cut through. Dr. 
Carl Beck of New York (Medical Nncs, October 27, 1900) 
reports a case that seemed hopeless by ordinary means, where 
he obtained a cure by turning out a flap cut from the rectus 
muscle to fill in the gap that could not otherwise have been 
closed. 



CHAPTER XXIL 

RARE FORMS OF HERNIA. 

Lumbar Hernia. — There has been considerable discussion 
as to the exact point at which lumbar hernia leaves the 
abdomen, but this is unimportant. It is at best a rare con- 
dition, and it is not in accord with the intent of this work to 
enter into the discussion of fine points that are of no practical 
value to the general practitioner. 

Whether it most frequently protrudes at Petit's triangle or 
Braun's space is immaterial to its proper mechanical or surgical 
treatment. Its occurrence is very rare, only 4 cases having 
been seen at the London Truss Society up to 1893, the total 
number of reported cases up to that date being 26, according 
to Macready. 

Lumbar hernia forms a tumor in the lumbar region which 
may vary in size from a walnut to that of a child's head, 
and presents all of the peculiar characteristics of abdominal 
hernia in other locations. It is usually reducible, and if con- 
taining intestine is resonant on percussion with the peculiar 
giirgh'ng sound found elsewhere. It may be spontaneous or 
traumatic, but Borchardt (Berliner klinische Wochenschrift, 
December 9, 1901) divides these herniae into four groups 
according to the etiologic factors causing them ; those of trau- 
matic origin, those following abscesses, those arising spon- 
taneously without any known cause, and the congenital lumbar 
hernia. Out of 43 lumbar herniae, he has collected 19 follow- 
ing injuries. The number following psoas or pelvic abscesses 
which break in this region is comparatively small, and no doubt 
the pointing of the abscess is in some part caused by the natural 
weakness of the abdominal wall. The form which is com- 
monly spoken of as spontaneous also tends to occur in the 
region known as Petit's triangle. Symptoms of strangulation 
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are of comparatively frequent occurrence. Ten cases of this 
kind have been reported. In 5 of these the strangulation was 
of a transient character. The case shown in fig, 21S was due 
to congenital defect and the protrusion occurred on both sides, 
the right l>eing much the larger. 

The treatment mechanically of lumbar hernia is atiaided 
by considerable trouble on account of its peculiar location 
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and the difficulty in securing counter-pressure tor the truss- 
spring. Abdominal belts with a compress over the heniia 
may be usefid, but a spring designed by Mr. Kingdon of the 
London Truss Society is the best appliance so far noted in 
any publication (figs. 218 and 219). The base of action 
is in the cushioned, covered plate, held in |HJsition. mid- 
way between the trochanter and the crest of the ilium, by 
a perineal strap. The spring attached to the front of this 
plate, by ball and socket, passes obliquely across tlie front of 
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the abciomen around tlie right side, and holds the retaining pad 
also by ball-an(l-sock«t attachment. From this point a strap 
passes to the back of the curved plate upon which it buttons. 
Lumbar hernise. as a rule, show considerable improvement 
under efficient mechanical support, and some cases have so far 
improved as to allow of the abandonment of the appliance. 

The operative treatment of lumbar hernia should be 
carried out upon the same general principles that govern the 




surgical treatment of ventral hernia in other locations. This 
consists in the enucleation and opening of the sac. the reduc- 
tion of its contents, the ligation of the neck, and finally the 
closure of the hernial aperture. The overlapping of the struct- 
ures to secure union by a broader surface will usually be found 
feasible and effective in this region. 

Dr. Chas. N. Dowd of New York has recently elaborated 
an operation (AnnaJs of Surgery, February, 1907. p. 245) for 
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this form of hernia that seenis commendable, and with his per- 
niissicm I reproduce his cuts which illustrate his method more 
clearly than words could. 

The child shown in photograph fig. 220 was three and a 
half years old and had worn a belt without improvement for 
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two years. The protrusion was the size of a goose egg. and 
at operation was found to come through the triangle of Petit. 
The hernial sac was distinct but without a narrow neck. 
At the lower end of the protrusion the appendix vermiformis 
was found and removed: "A portion of the sac was exsccted. 
and the tissues were then brought together from the sides ; the 
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margins of llie external oblique anil liie latissimus tlorsi being 
drawn together as far as jKissible, After this was done, there 
was, however, a triangular defect above the crest of the iltium. 
An effort was made to close this in widi an aponeurotic flap 
turned up from below. The fascia lata and the aponeurotic 
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tissue alreut the insertion of the gluteus maxinius and medius 
formed a fibrous layer which coukl be used as a flap, and which 
s turned up, having the attachment at the crest for the illium 
as a hinge. This was stitched in place with chromic gut, 
some sutures passing through the previously mentioned trans- 
verse band, some through the edge of the latissimus dorsi, and 
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iners through the edge of the external oblifjue muscle. There 
was, however, still a triangular defect above the tlap, and this, 
together with the repaired area, was covered by turning for- 
ward a tlap cut from the aponeurosis of the latissinins dorsi. 
This was stitched to the external oblique " (sec figs. 221, 222, 
and 223). 




Openlicin h>t ihi cure o( ranicHiiial iDmlMr hnnU (Ooinfl.— Fl«p tompoml of lutia 
lata uid ainmcunxk pan ol gluicua mailmu* anfl medliu. Siiicha placrd lot suiutlnB ihia 
flap to the lumbat-laKia. lo the external oblliiue iiiiitcle and lo the laliisiniiu donl tuuKle 
and lor dnwlng ifae upper parts ol the latiuJmua donl and nternal obtitjuc logeUwr. 

Obturator Hernia. — Obturator hernia presents as an 
obscure, deep-seated swelling iijxin the thigh, below Scaq)a's 
triangle. It is rarely recognized until strangulation has 
occurred or until after death has taken place. Berger, in 



404 



ABDOMINAL HERNIA. 



examining 10,000 cases of lieriiia at the Paris Central Bureau, 
found one case of obturator hernia. It leaves the pelvis 
through the obturator canal with the nerve and vessels of the 
same name. It most commonly occurs in women who 
have passed the middle age of life, and it may be double. 
The contents of the sac are most frequently intestine, but 

Fig. 193. 




the bladder and uterine appendages have also been found 
in it. 

Franz Schopf (IVieticr Klinischc IVochenschnft, Feb- 
ruary 19, 1903) reported, including his own case, 5 cases of 
protrusion of the tiilie and ovary in obturator hernia. In one 
the uterus was included. The same writer states that during 
twenty years in a Vienna hospital in 393 cases of strangulated 
hernia 3 were for obturator hernia. 
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diagnosis is seldom made until slrangtilatJoii occurs or 
after an autopsy is made. The tumor is more easily felt than 
seen. Macready thinks it is very liable to be uvcrlooke<l on 
account of faulty methods of examination. He says, " It is 
most easily approached from the inner side of the thigh. The 
thigh must be flexed. rotate<l outwards, and carrieil inwards to 
relax the adductor muscle, and ihe finger jilaced against the 
(jescending ramus of puljcs behind the adductor longus. The 
finger may also explore the inner opening of the obturator caiinl 
from the vagina or rectum." 

The treatment of this form of hernia has not been 
attended by success and 84.4 per cent, of those operated ujxin 
for strangulation have died. If recognized it is not proliable 
that any form of appliance could l>e so adjusted as to give 
the patient any degree of comfort and safety. It is 
beyond i|uestion that the safer plan for the patient to adopt 
wouhl be an attempt to effect a cure by operative means 
and the approach to the hernia should be through the 
abdomen. 

Sciatic Hernia.-^This fonii of hernia is so extremely 
rare that it is mentioned only to call attention to its possible 
occurrence. Its name indicates its Itxation. It comes through 
the great sacro-sciatic foramen anil its contents may be omen- 
tum, intestine, ovary, or bladder. Regarding treatment there 
has been little suggested that would be of real service to the 
average surgeon. 

Perineal, ischio-rectal, and vaginal berniie all pass down 
through the pelvic outlet in protruding and require only brief 
consideration here. All hcniije lliat protnidc through tht pel- 
vic floor properly are perineal hcniia-, but they have licen given 
different names according to their coverings. If they push 
the vaginal wall down between the labia, or if the rectal wall 
is carried down, they are accordingly called vaginal or ischio- 
rectal, If they descend in the wall l)ctween the bladder and the 
rectum, pushing the skin before ihem, they are called |>enneal 
hernia. 
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These liemias have their origin in Douglas's cul-de-sac 
and may be caused by defective development of tlie muscular 
structure of the pelvic floor, or by accidental injury; rarely 
where no such cause is ascertainable, they have been called 
congenital. They occur most frequently in the female. In 
Macready's collection of 40 cases only 6 were in the male. The 
contents may be those found in hernia elsewhere, but are be- 




lieved to be most frequently small intestine. The sigmoid flex- 
ure, the bladder, and the ovary have been found. In the female 
the hernia may come down at the side of the vagina and enter 
the labia, but more frequently the vaginal wall is carried down 
as its external covering, and is liable to be mistaken for cysto- 
cele or labial abscess. They may also protnide either at the 
posterior or anterior part of the vaginal entrance, and in some 
instances become enormous in size if left unattended. 
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The case shown in the photograph (fig, 224) came to me as 
V a prrvate iwtieiit many years ago. In addition tu the enormous 
protrusion there shown, which contained the uterus, ovaries, 
and a large mass of intestine, the woman suffered from 
extrophy of the bladder, the anterior wall of that organ being 
entirely absent. The appliance designed for ber relief is 
p shown, applied, in fig. 225. It consisted of a steel frame 
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arching over each hip and resting firmly upon the crest nf the 
ilium of either side. This frame held a large hard-niblwr plate 
so shaped as to pass over the pubic bone and support the entire 
perineum. This served the double purpose of retaining, per- 
fectly and comfortably, the pelvic and abdominal contents as 
well as protecting the patient against the constant wetting with 
urine that dribbled from the ureters. The urine was carried 
off through a flexible tube, from the bottom of the plate to a 
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rubber bag strapped to the leg. She wore this appliance at 
night, as well as during the day, and assured me that for the 
first time in her life she had been enabled to sleep without 
being wet from her neck to her feet. 

As shown by the foregoing case, perineal hernia, even of 
enormous proportions, can be controlled by properly designed 
supports. Ordinarily the one shown in fig. 226 answers the 
purpose very well. This consists of a metal base held in place 
over the sacrum by a leather belt about two inches wide. To 
this base is attached, by means of a screw, two light hard- 

Fig. 226. 




Appliance for perineal ischiorectal, or vas:iTial hernia. The s|>ring conies from the back and 

may have aitached a pad of any desired size or shape. 

rubber covered steel springs. The inner one of these springs 
has a short curve and should terminate at about the centre of 
the intended field of support. To this spring any form of pad 
desired may be attached. The outer and longer spring passes 
down over the inner one, and curving forward has attached 
to it the perineal straps that come up in front and are buckled 
to the belt. By this combination of the two springs the 
amount of pressure to be used can be very accurately adjusted. 
A few cases of vaginal hernia, if detected early, may be 
controlled by the introduction of a suitable pessary, but such 
relief is very likely to be only temporary. Little of value has 
been written upon the surgical treatment of vaginal hernia. 



CHAPTER XXIII. 

CONTRA-INDICATIONS TO THE SURGICAL CURE 

OF ABDOMINAL HERNIA. 

There are certain indications which should cause us to 
hesitate in advising the operative cure of hernia; the added 
danger in the individual case may be greater than is incurred by 
the continuance of the disease. 

Excessive fat is one of the most common contra-indica- 
tions in people of middle life. It is particularly bad if its 
accumulation has been aided by heavy beer drinking, which 
not only leads to the production of excessive fat, but causes a 
corresponding degeneration of muscular tissue. This degen- 
erative change is quite noticeable in the abdominal wall and is 
ecjually present in the heart muscle. When such conditions 
exist operative treatment is considered dangerous and there 
is more liabilitv to a recurrence of the hernia. Still it may 
])e advisable that they should \)e oj^erated upon, owing to 
rapidly approaching complete disability and the increasing 
dangers of their condition; either they or their friends should 
l)e told of the danger of ojx^ration and the probable necessity 
of wearing good support for a year or longer. 

Ascites. — In no case, except as a life-saving measure, 
should an attempt be made to cure hernia by operation in any 
patient who has an excess of fluid in the abdominal cavity, no 
matter whether this be temporar\'' and trifling or serious and 
pennanent. Such patients should be assured that no danger 
attends the presence of the fluid in the hernial sac and that no 
operation is advisable while it exists. 

Enormous hernia with intestinal adhesions are especially 
dangerous for operation, owing to the amount of handling of 
the bowel and the intra-abdominal pressure to which it is sub- 
jected after the reduction in large quantities, l^sually these 
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cases can be recognized before operation by percussion, after 
all that is reducible has been returned to the abdomen. If the 
resonant note usually found over the bowel is obtained it will 
be known that adherent intestine must be dealt with. 

Tubercular patients, unless in an advanced stage, stand 
the operation perfectly well, and it has, in the author's experi- 
ence, in several instances seemed advisable to operate upon 
them, and he has had no occasion to regret having done so. 

Age. — The condition of the patient has been found more 
important as a contra-indication than advanced age. Old 
people, if organic lesions are not actually present, stand the 
operation well and are not particularly liable to recurrence. 

In all of these cases that would, in insurance phraseology, 
be termed extra-hazardous, much can be done to diminish the 
danger by having every preparation complete for doing the 
work as rapidly as possible. Assistants and nurses should be 
selected and coached so that they will thoroughly understand 
and perform their various duties promptly. The anaesthetist 
should always, in such a case, be a person of admitted judg- 
ment and experience. 

ACCIDENTS FOLLOWING OPERATIVE CURE OF HERNIA. 

Thrombosis of Femoral Vein. — This, fortunately, is an 
accident that very rarely follows operation for the cure of 
abdominal hernia, yet it must be considered as one of the 
possible accidents. Goldner, reporting the results in 800 Bas- 
sini operations in Prof. Albert's clinic, Vienna (Arch, fur 
Klinische Chirurgie, Bond Ixviii, Heft i, 1902), states that 3 
patients died, one during narcosis and 2 from embolism. " Both 
of the latter had large varices on the legs and this condition 
should impose caution in doing a radical operation." 

In my own experience, in 1,400 operations for abdominal 
hernia, I have had 3 cases of thrombosis of the femoral 
vein, one terminating fatally by pulmonary embolism. The 
latter, a man about forty, having the appearance of being poorly 
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fed and overworked but otherwise apparently in good health, 
was operated on for an ortlinary complete inguinal hernia on 
the left side. The lime required was about twenty-five minutes, 
and nothing occurred to which the subsequent trouble could be 
traced. Everything appeared favorable up to the seventh day, 
at which time he began to complain of extreme pain in the left 
leg, and evidence of thrombosis was plainly visible. Five days 
later pulmonary symptoms develo|jed. The healing of the 
wound was primary and there was no varicose condition in his 
case. 

The two other cases were women of about thirty-five years. 
One a frail woman upon whom an operation for right femoral 
hernia had been done about six days before, developed unmis- 
takable evidence of thrombus in the left leg. The operation 
(on the opposite side) had been a very simple one and the 
wound healed completely by first intention, The patient was 
lame for three months and then recovered perfect use of the 
limb. The third case was a large, healthy woman, operated on 
for supposed irreducible inguinal hernia, which proved tn be a 
lipoma protruding from the canal. This was removed without 
difficulty and the parts healed by the tenth day without infec- 
tion. About the sixth day pain developed suddenly and the 
left leg began to swell. Troublesome lameness continued for 
several months. 

It is not possible to discuss the cause of these accidents 
here as in reality it is unknown. They are liable to occur in 
all abdominal and pelvic operations. If the reader wishes to 
pursue the subject he is advised to consult the excellent article 
on Embolism by Eugene Boise (Surgery, Gyn. and Obstr., 
July. 1906). who believes that it never occurs in a normal con- 
dition of the blood. 

Secondary Hemorrhage is an accident seldom known in 
these days of careful ligation of vessels. Its most serious 
occurrence is in connection with the ligation of omentum. 
These vessels have no surrounding muscular tissue to aid in 
their contraction, and if the ligature is inefficient, or slips off, 
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the bleeding will be continuous and probably fatal. All liability 
to such accident can be guarded against by careful ligation of 
individual vessels unaccompanied by fat. 

Peritonitis is, with aseptic surgery, practically unknown 
in operations for the cure of abdominal hernia. Undue trau- 
matism should most certainly be carefully avoided. 

Sepsis. — General sepsis resulting from operations for the 
cure of hernia is now extremelv rare, but the occasional 
operator should realize that its danger is always present, and 
that for its occurrence he is personally responsible. 

INTERNAL HERNIA. 

It is not within the intent of this work to consider so-called 
internal hernitX, such as diaphragmatic, hernia of the foramen 
of Winslow, of the duodeno- jejunal recess, of the inter-sigmoid 
recess, or retro-vesical hernia While in one sense these belong 
to the subject of abdominal hernia, in another they belong to 
that of intestinal surgery. The diagnosis of these conditions 
is very rarely made before operation, frequently not until the 
autopsy. If they reach the surgeon they come as cases of 
intestinal obstruction, with little evidence that the bowel may 
be incarcerated at one of the points named. 
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Few tilings in tlie practice uf medicine are more alarming, 
not only to the patient and his (amiiy but to the family physi- 
cian, tiian the uccurrence oi strangulated hernia. A tumor which 
was formerly reducible is suddenly found bard, tender, painful, 
and irreducible. If the strangulation is acute and tlie obstruc- 
tion complete, the agony of the patient is beyond description. 
That whicli was a few minutes before considere<l the threaten- 
ings of a mild colic, has rapidly advanced to a degree of suf- 
fering too great for human endurance. A strong man will cry 
out like a child in the intensity of his suffering. Shortly vomit- 
ing inter\enes to add to his distress, he breaks out into a cold 
sweat, and if aid is not promptly afforded he goes into a 
collapse and death is a welcome relief. 

Cause. — Volumes have been written discussing various 
theories as to the cause of strangulation, and those who wish to 
pursue their investigation along theoretical lines should consult 
such writings, since this work deals, as far as possible, with 
facts. Theorj' is of little interest to the man who suddenly 
finds himself violently sick, nor does it aid the attending physi- 
cian in this emergency, The patient, as a rule, has bad a 
hernia for several years and has known how to replace it. hut 
now 6nds this impossible. The hernia has probably become 
impacted at the smallest part of the neck, and under the 
pressure of this impaction the normal action of the iMnvel has 
been checked. Furthermore, we know full well that while the 
circulation in the bowel wall may not have been completely 
shut off this will promptly take place, with consequent destruc- 
tion of all tissues under constriction. 

In cases where the sjinptoms gradually reach die most 
distressing stage, it is probable that enough of the protruding 
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contents is forced into the most constricted portion of the sac to 
impede venous circulation. The arteries, whose resistance is 
greater, continue to pump blood down into the tumor, but the 
return of venous blood is prevented by the constriction. Swell- 
ing and effusion of fluid then take place, increasing the pressure 
until finally the whole mass is as completely shut off from the 
cavity of the abdomen as it would be by strong ligature. 

Location of Stricture. — Many times it cannot be told 
before operating where the constriction will be found, nor is 
this extremely important. In hernia of the congenital variety 
it will in many instances be found due to fibrous rings. These 
rings are, perhaps, the remains of nature's attempts to carry 
out her original design of obliterating this tubular neck between 
the cavity of the abdomen and cavity of the tunica vaginalis. 
Whatever may have been their origin, they are tough, inelastic, 
and usually situated in the neck of the sac which they completely 
surround. Sometimes, howxver, they are just above the tes- 
ticle and may at this point be the cause of constriction. 

In the greater number of cases of strangulated inguinal 
hernia, the constriction is at or near the external ring and is 
caused by the dense and strong tissues outside of the sac at 
this point, but it occasionally happens that the cause of strangu- 
lation is within the sac and from some band of connective 
tissue. This is usual in cases of old herniae of large size. 
Rarely, it will have its origin in the twisting of the bowel upon 
itself within the sac, or more frequently, from slipping through 
a hole in the omentum which forms a part of the hernia, 

Irreducibility is in itself no evidence of strangulated 
hernia, as it many times happens that those who have large 
herniae cannot for the time reduce them, either from the quan- 
tity that has protruded or from the position in which the 
contents have come down ; temporary incarceration results, but 
no accompanying symptoms of strangulation. No immediate 
concern need l^e felt about such cases, but they must be watched 
with strictest care, as they are on the borderland of strangu- 
lated hernia, and may become such at any moment. 
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Such tumors are, in many instances, not tense or hard, 
and the handling of them is unattended by pain. As soon as 
they begin to get hard or tender, they should be subjected to 
inunediate operation. It is very seldom that a hernia becomes 
irreducible from its outset and it rarely happens that strangula- 
tion takes place in one just formed. The author has seen 
several exceptions to this, notably one just operated ujwn. A 
young woman, in stepping from a car where the step was much 
higher than she had anticipated, felt an immediate pain in the 
left groin. Shortly afterward, acute abdominal pain and 
vomiting came on, and it was discovered that she was suffering 
from a femoral hernia in a state of strangulation. 

Physical Signs, — One of the physical signs of inguinal 
hernia, recently strangulated, is a tumor of variable size any- 
where in the inguinal region or the scrotum. It feels hard, 
especially toward the point where its neck enters the abdomen. 
If the sj-mptoms are acute it may have the elastic feel of fluid, 
as effusion rapidly occurs under light constriction. Discolora- 
tion of the surface seldom takes place until very late, and is 
then more frequently the result of violent handling than from 
other causes. 

It must be borne in mind that the appearance of the 
surface is no indication whatever of the condition of the jHirts 
within. There is likely to be heat after the strangulation has 
lasted for some hours, but not in the earlier stages. It should 
also be remembered that an inflamed hydrocele, either in 
the scrotum or encysted in the inguinal canal, may Ije deceptive, 
but neither will be accompanied by general symptoms of 
strangulation. (This also applies to inflamed hydrocele in the 
canal of Nuck in the female. Tlie latter is more likely to be 
confusing since many physicians are not aware that hydrocele 
occurs in the female.) A case was seen by the author in con- 
sultation, where all the physical signs of strangulated hernia 
were present — that is. a small tumor In the inguinal region, 
extremely sensitive, and with a history of hernia ami truss- 
wearing. To add to the obscurity of the case the patient had 
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felt that he might vomit at any moment, although he had not 
done so. He was sick only when the tumor was handled. It 
proved to be a case of orchitis in a testicle which had never 
reached its destination in the scrotum. 

SYMPTOMS. 

Pain. — It almost invariably happens that the very first pain 
experienced from strangulated inguinal hernia is not, as would 
be exi>ected, at the point of stricture, nor even in the region of 
hernia, but in the vicinity of the umbilicus — ^an ill-defined, 
colicky pain that is likely to lead the patient to believe that he 
has eaten something which is disagreeing with him. This may 
increase to an extreme pain without local symptoms to lead the 
patient to examine his hernia, but in most instances there occurs 
more or less discomfort in the inguinal region, and the true 
condition of the swelling is discovered. The pain increases in 
intensity with more or less rapidity, according to the acuteness 
of stricture, and it is paroxysmal, appearing at times to have 
left the patient entirely and then returning w'ith renewed force. 
This undoubtedly corresponds with the peristaltic action of the 
lx)wel which makes endeavors with increasing violence to free 
itself. If at this point the physician steps in and relieves the 
pain by a hypodermic injection c^f morphine, the patient's mind 
is also entirely relieved, but the i)athol(>gical changes go on 
uninterruptedly and the man is rapidly advancing to his death. 
The pain is described by the patient as a most terrible distress 
rather than a pain, and it usually extends over the entire 
abdomen. 

The follow ini:^ cases illustrate in a striking manner how 
little dependence can he i)Iaced upon the location of j)ain in 
stran<^u1ated liernia. A woman, sevcnty-fivc years of age, with 
valvular heart trouble and otherwise not in ^ood general condi- 
tion. (levcloi)e(l extreme abdominal distress, which was soon 
f<')llowc(l by vomitinji;' and com])lete intestinal obstruction. The 
family i)hysician saw the case on tlie first dav and discovered 
that she had small hernia.^ in both the umbilical and femoral 
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regions, but the patient assured him that there was no notice- 
able change in these swelHngs. Both had existed for several 
years and neither had been reducible for a long time. Local 
symptoms were entirely lacking. Hypodermics made a doubt- 
ful case still more obscure, as temix)rarily they relieved the 
pain. On the third day the case was seen by the author in 
consultation. It was at once decided that one of the herniae 
was in trouble, and an immediate operation was strongly 
urged. There was no guide as to which hemia should be 
operated upon, except that femoral hernia is more liable to 
strangulation than the umbilical variety. Ether was given and 
a loop of small bowel was found caught under Poupart's liga- 
ment in the femoral canal. The bowel was in bad condition, 
but after applying hot cloths for half an hour, it was returned 
to the abdomen. The patient made a perfectly good recovery. 

In herniae that have been long strangulated, the bowel 
after a time becomes paralyzed or gangrenous and the pain in 
a measure subsides. Distention ensues and the patient is very 
likely to die, even if an oi>eration is performed. This remark 
must not be taken as intimating that the operation should not 
be done even in the most desperate case. Death is absolutely 
certain without it, and cases apparently moribund are not infre- 
quently saved by it. 

Vomiting. — The vomiting in strangulated hemia is doubt- 
less reflex in character and may begin within a few moments 
of the strangulation or may be delayed for several hours. It is 
perhaps the most important symptom. If a portion of the 
bowel high up in the intestinal tract is involved, it is very likely 
to come on early, but this also depends somewhat upon the 
tightness of the constriction. It is quite certain that in cases 
involving the large bowel vomiting is very likely to be delayed. 
Tlie contents of the stomach are first vomited and later the 
contents of the small intestine, when the characteristic fecal 
odor is presented. In former years it was considere<l good 
practice not to operate for strangulated hernia until stercora- 
ceous or fecal vomiting had occurred. It is not surprising 
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that few recovered after oi>eration, and to-day such waiting 
would be plainly criminal. 

Pain and vomiting usually indicate the severity of the case 
and the urgent need of haste. If the symptoms are violent 
prompt relief must be afforded or the patient will die. It hap- 
pens rarely that complete destruction of the bowel coats have 
taken place without vomiting having been present. The cessa- 
tion t)f vomiting in a given case, after having existed for some 
time, is a most grave symptom, and usually denotes complete 
collapse, or paralysis of the bowel, either of which is pretty cer- 
tain to lead to a fatal termination. 

Constipation is usually complete. In a fairly good pro- 
portion of the cases there will be one movement of the Ixiwels 
after strangulation has taken place, the lower bowel merely 
emptying itself. There may be tenesmus and frequent desire 
and the feeling that a movement is about to occur. Cathartics, 
by increasing peristalsis and vomiting, merely add to the suf- 
ferings of the patient, and should never be given. Eructa- 
tions and hiccough arc frequently early and persistent 
symptoms. 

There is one exception to constipation as a symptom, and 
that is in a case of partial enterocccle, which will l)c referred to 
a little later. 

Thirst is intense, and if indulged the fluid is at once 
rejected by the stomadi. 

The Pulse is many times an important aid in deciding as 
to the severity of a given case of strangulated hernia, and 
impending cc^llapse is first indicated by changes in it. The 
grave character of a case may be indicated by it where other 
symptoms arc not very prominent. 

Temperature. — Tt i*^ suri)risiiigliow many pliysicians make 
the mistake of su}>])osin.L:^ that so long as there has l)een no 
elevation of temperature the case is not in great danger. The 
truth is that tliere is more frequently subnormal temperature 
than elevation. A neglected case which lias developed general 
perit(Miitis may have elevati(.)n of temperature, but more die in 
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• collapse without ever reaching that stage. Ordinarily there is 
little change of teniijerature throughout the case, and it is 
important only when subnormal, which indicates the need for 
haste in the preparations for relief. 

Respiration is ahiiost always hurried, until the patient is 
passing into a condition of stujx^r, when it may become slow 
and stertorous. 

Collapse may come on almost immediately after strangu- 
lation has taken place, or may l>e delayel for several hours. It 
is at any time a very grave symptom, and has been considered 
by some inevitably fatal. 

That it is not universally fatal, the author has had several 
illustrations. In one case, that of a man nearly eighty year.<? 
of age, who was apj)arcntly in complete collapse and about to 
die, with strangulation for about three days, the operation was 
done w^itliout an aucTsthetic, as he was in a stupor. The bowel 
was found in bad conchtion, Init, under the application of hot 
towels, showed evidence of recoverv and was returned to the 
abdomen. The patient's condition improved before the opera- 
tion was completed, and he made a slow but complete recover)'. 
It has been noticed in several instances that the pulse, respira- 
tion, and general condition l^gin to improve shortly after the 
constriction is cut. It is also l>elieved that the hot-water appli- 
cations which have been so frequently used in these severe 
cases, acts as a stimulant to the patient. In one patient recently 
operated upon, collapse came on again after there had been 
general improvement during the operation, and the woman 
came very near dying on the table. 

An otherwise healthy woman, sixty-eight years of age, suf- 
fering from an ipguinal hernia on the right side, placed herself 
in the hands of c^ne of the quack firms that promised to cure 
hernia by hypodermic injection. Tlie first two injections, an 
interval of one week l)etween. were fairly painful, but were 
tolerated without much complaint: the third, however, pro- 
duced the most excruciating pain and prevented her leaving 
the l)ed on the foll<^wing day. She grew rapidly worse and 
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began to vomit, and her family pliysician came in and admin- 
istered opiates. On the morning of the second day consulta- 
tion was called, and the case pronounced strangulated hernia, 
and was sent to the author for operation. When she arrived at 
the private hospital she was in partial collapse, with the whole 
body bathed in cold perspiration, and suffering from the most 
agonizing pain. Preparations were quickly made and the 
operation begun. Her daughter was informed that death 
might occur before the operation was completed. 

Upon opening the parts, it was found that the injection for 
the so-called '' cure '* of hernia had been through the neck of 
the sac into the coat of the bowel, and the violent inflammation 
following had resulted in a complete stricture of the bowel. 
The bowel was adherent in the canal, but it could not be decided 
positively whether this adhesion w-as due to the injection, or 
had previously existed. After the constriction had been cut 
and hot applications made to the bowel, the patient's condition 
improved rapidly, but just as she was about to be transferred to 
the bed it was discovered that she had again gone into a state 
of collapse so complete that at one time she was thought to be 
dead. After an hour's work with the use of oxygen, 
stimulants, and hot saline solutions under the skin and per 
rectum, she was restored and made a complete and rapid 
recoverv. 

This case has been given somewhat at length, as contain- 
ing several illustrative points. 

1st. — That the injection of irritants about the canal may cause 
death. 

2nd. — That strangulation may be secondary to an earlier inflam- 
mation. 

3rd. — That patients may suffer and even die, from the recurrence 
of the symptoms of collapse. 

4th. — That it is not best to abandon too early efforts at restora- 
tion of a patient in collapse. 

Collapse may come on so early and violently in cases of 
strangulated hernia, as to cause the death of the patient before 
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it is possible to afford relief. Tlie amount of injury to the 
bowel cannot be estimated by the degree of collapse in which 
the patient is found. In some cases, when death has occurred 
early, the bowel has not been found badly damaged. Collapse 
and death must, in these cases, come wholly from reflex action. 
In cases long neglected, where fecal vomiting has existed for 
stHiie time, poisoning may occur from this source and ileaih 
result either before or after the ojieralion. It is in cases of 
just this character that general anesthesia should, if possible, 
be avoided, as it adds to the depression which already exists, 
and there is also liability of the patient drawing into the lungs, 
by inhalation, the poisonous fluids which are being constantly 
vomited. Convulsions are not uncommon as an early symptom 
in young children, and they may occur, though very rarely, in 
the adult. 

Peritonitis, Local and General. — In almost every instance 
of strangulated hernia, some indications of k>calized peritonitis 
will be found, even though the case may have been of only a 
few hours' duration, Tliis may consist merely of the exudation 
of a little plastic lymph, which glues the protruding contents to 
the side of the sac. or a quite active peritoneal inflammation, 
extending in every direction from the point of the constriction. 
It is believed that death more frequently results from shock 
due to pressure on conslricled lx)wel than from general perito- 
nitis. The latter, however, does occur, and when it is present 
the prognosis must be of the gravest character. Again, it will 
be urged, however, never to abandon a case no matter how 
hopeless it may appear. Better give the patient his only chance 
of life, even though he die on the table. 

General jteritonitis may develop from the point of constric- 
tion, following the peritoneal surface, or it may be communi- 
cated from the bowel, which is enormously distended above this 
point. From the latter cause it may become general, either 
before, or after the operation. Perforation of the bowel into 
the peritoneal cavity is usually followed by immediate collapse 
and earlv death. 
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Where there is extreme abdominal distention, the prog- 
nosis is always bad, as it frequently indicates complete paralysis 
of the bowel above the point of constriction. In such patients 
one or more normal evacuations may occur after the operation, 
and then the symptoms of intestinal obstruction are again pre- 
sented and the patient dies. The operator is quite liable under 
such conditions to think that he has failed to remove all con- 
strictions of the bowel at the time of the operation, when in 
reahty, the cause of death has been complete paralysis of the 
over-distended bowel. 

Partial Enterocele. — This form of hernia is where one 
coat of the bowel has been caught and strangulated, but the 
entire lumen has not been occluded. The fibrous rings which 
frequently form in hernial sacs have been previously alluded 
to, and into a ring of this character such a hernia may protrude 
and become strangulated. This form of hernia has frequently 
been referred to as Lavaiers, Liftrcs, and Richter^s hernia. 
Diagnosis is obscure, from the fact that a very small tumor, if 
any, can be found, and also that there is not complete obstruc- 
tion of the bowel. It not infrequently occurs that there is a 
tendency to diarrhoea. The pain is, however, characteristic 
and similar to that found in other forms of strangulated hernia ; 
that is, coming in paroxysms with intervals of relief. The dis- 
tention found in other cases is not usually present, and the 
stools are occasionally bloody. 

It is seldom that such cases can be relieved except by 
operation, and the following case indicates their deceptive char- 
acter: A man, twenty- four years of age, had left inguinal 
hernia since early childhood, and had never w^orn a truss. 
Symptoms of strangulation occurred five days before he was 
seen by the author, vomiting beginning on the second day. 
An operation was done on that day by the attending 
physician, who opened down to the external ring, incising a 
distended sac of the congenital variety. From this consider- 
able dark-colored fluid escaped, but otherwise it appeared 
empty. As the finger could be passed freely in either direction. 
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he assunie<l that the hernia had been retUiced under ether, and 
dosed the parts. As later, symptoms increased in severity, the 
author was called to see the case three days after the operation. 
Marked evidence of intestinal strangulation was present. 
Extreme pain was maske<l somewhat by the free hypodermic 
use of morphia. Tiie man had a dusky skin, was becoming 
stupid, had a distended abdonien, and a weak heart. 

The wmmd was re-opened and the canal split to the 
internal ring. A knuckle of small intestine was found 
imprisoned just at the upper end of the canal, and as the 
stricture was divided, the gut dropped back into the altdonien. 
By enlarging the opening somewhat, and making gentle press- 
ure upon the abdominal wall abf)ve, it was obtained again and 
brought outside for inspection. The anterior wall of the bowel 
had been under sharp constriction, but its mesenteric attach- 
ments had not been under pressure, so that the circulation of 
the posterior surface had been maintained. The bowel was 
dark and edematous, but under the application of hot water a 
change of color was noticeable, and it was returned to the 
abdomen. The man made a prompt recovery. 

Where we have acute symptoms, showing ns that the 
intestine is involved, it is desirable that we should see the Ixiwel 
in order to decide whether or not is is safe to return it to the 
abdominal cavity. 

Inflamed Glands, occurring in those who have been 
known to have sufTereii from hernia, may cause considerable 
obscurity in the diagnosis. It will at once be seen, by lack of 
general alxlominal symptoms, that the intestine is not involved, 
but it is not so easy to decide that a timior may not be a mass 
of inflamed omentum. We almost invariably, however, have a 
few alxlominal symptoms where the incarceration involves 
omentum exclusively. 

Orchitis in Retained Testicle or Torsion of Cord may 
cause some confusion in diagnosis with physicians who do not 
see many cases of this character. The table of Eccles 
(" Imperfectly Descended Testis," W. Mc.^dam Eccles. M.S., 
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F.R.C.S., Wm. Wood & Co., 1903) is so suggestive that it is 
thought best to introduce it here. 

Differential Diagnoses of Torsion of Spermatic Cord, Strangu- 
lated Hernia and Acute Lymphadenitis. 





Torsion of Cord. 


Strangulated Hernia. 


Lymphadenitis. 


History 

Position of testis .... 

Shock 

Vomitintr 


Probable of strain. 

Often imperfectly de- 
scended. 

Moderate. 

Slight and not persist- 
ent. 

May be present. 

Not marked. 

May be expansible if 

hernia be present. 
May be felt twisted. 


Often of strain. 
Usually fully de- 
scended. 
Often severe. 
Severe and persistent. 

Is absolute. 
Marked. 

No expansible impulse 

Obscured. 


Of infection. 
Usually fully de- 
scended. 
None. 
Occasionally nausea. 

None. 


Constioation 


Tenseness 


Induration or iluctua* 


Impulse on cough . . . 
Condition of cord . . . 


tion. 
No expansible impulse. 

Normal. 



The lodgment of a testicle in the inguinal canal is quite 
liable to be mistaken for strangulated hernia. Reference has 
already been made to such a case seen in consultation, where 
two physicians had failed to recognize the true condition. 
The error is quite excusable on account of nausea and vomiting 
frequently present in this condition. Intestinal obstruction is 
not present, however, and the character of the pain is quite 
diflferent from that present when the bowel is strangulated. In 
the latter condition the pain is intermittent, corresponding with 
the violent peristalsis, while in orchitis there is an intense, dull, 
sickening pain which is constant. The onset of the pain is 
usually quite different, that of strangulated bowel being sudden 
and rather violent in character from the first ; in orchitis there 
is usually a history of traumatism with gradual increase of the 
symptoms. The absence of the testicle from the scrotum 
should also cause suspicion as to the true cause of the trouble. 

Scrotal Hernia of Enormous Size. — In these cases S5mip- 
toms of Strangulation are seldom of the acute variety. Usually 
they contain large masses of omentum, and the protrusion of 
the bowel inside is somewhat protected from extreme pressure 
even though it may be strangulated. If the contents of these 
larger herni^e should be exclusively omentum, the symptoms 
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will then be more of an inflammatory character, and under 
rest and cold applications may subside without (jperation. On 
the contrary, however, if the constriction is very tiglu, slough- 
ing of the omental mass may occur, seriously complicating the 
case. 

A case of this character which had been five weeks under 
treatment was brought to the author from a distant city. Dur- 
ing most of this lime the man had been in bed and applications 
of hot olive oil had been made to the timior. Upon ojieralion 
it was not only found that the omentum in the scrotum was 
about to slough, but that the entire omentum, above as well 
as below the point of constriction, was involved. This omen- 
tum was inflamed, thickened, and attached to the jjeritoneal 
surface, so that it was necessary to leave it in about the 
condition found, although that portion in the scrotum was 
removed and the abdomen closed. The wound closed by 
primary union, but it was foimd at the end of the second 
week after the operation that general atxiominal trouble was 
increasing. A hard tumor had formed nearly on a level with 
the umbilicus and about three inches to the outer side. An 
incision was made into this, and for nearly three weeks slough- 
ing omentum was discharged, but the man eventually made a 
good recovery. 

Strangulation, occurring in hcmiae of enormous size, is 
frequently preceded by a long term of obstinate constipation, 
finally terminating in complete intestinal obstruction. Such 
cases, unless operated on very early, are (|uite sure to pro\'e 
fatal, as they have their origin in the paralysis of the loop, 
or loops, of bowel which have fonncd the contents of the 
hernia. The bowel, being held by adhesions, has gradually lost 
its peristaltic power, and when paralysis has resulted symptoms 
of intestinal obstruction are presented. Such cases do well 
for a few days after the operation, when intestinal obstniction 
again comes on and the patient dies. Tn these large hemire, 
strangidation may occur by bands of connective tissue which 
hold the bowel at an acute angle. At the time of the operation, 
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such bowel will be found in perfectly normal condition, but 
doubled upon itself, in such a manner that its lumen is 
occluded. 

Children. — ^As a general rule, the symptoms of strangula- 
tion in young children are not quite so violent and acute as 
in older persons, nor is the occurrence of strangulation attended 
by quite the same amount of danger. Many cases of tem- 
porary incarceration have been seen in children under treat- 
ment by mechanical means, with little indication of pain or 
intestinal obstruction, yet the hernia was hard and irreducible. 
Such cases, of course, require close watching, but an early 
operation is not necessarily indicated. The author has, in a 
number of instances, sent the mother home with the child in 
this condition, with instructions to make gentle pressure over 
the tumor when the child was asleep ; in almost every instance 
this has proven sufficient to cause its reduction. With careful 
and proper manipulation cases demanding immediate relief can 
generally be reduced while the child is under chloroform. 

The author has never seen a case of strangulated hernia 
in infancy that he could not reduce under chloroform by care- 
ful manipulation, but he freely admits that such cases may 
occur. Even more care must be observed than in handling the 
adult, owing to the greater delicacy of the structures. Force 
that would l)e allowable in the adult would be violence if used 
on an infant. After such herni:e have been reduced it is not 
uncommon for the child to have one or more bloody stools. 



I 



CHAPTER XXV. 

MEDICAL TREATMENT OF STRANGULATED 

HERNIA. 

Perhaps the very best way to discuss this branch of the 
subject is to state at once that there is no medical side to the 
treatment of strangulated hernia, leaving the subject there. To 
many this would doubtless appear dogmatic ; on the other hand, 
there is reason to treat of the medical side in order to show its 
dangers. Certain it is that medication is time-consuming, and 
therefore dangerous, and should be avoided in almost every 
case. 

The literature of the subject is not lacking in the number 
of remedies which have been recommended in these cases. 
Large doses of atropine, opiates, and other drugs, as well as 
strong decoctions of coffee, have been recommended. Atropine 
and morphine have been given by physicians, having in mind 
the theory that strangulation comes from a spasm of muscular 
tissue, and tliat when this spasmodic action is overcome reduc- 
tion of the hernia can be accomplished. It is believed that all 
operators of large experience will bear out the statement that 
no such condition is found to exist at the time of operation. 
Perhaps no drug has been the cause of more deaths in strangu- 
lated hernia than opium and its products. The hypodermic 
injection of morphine, which has been such a blessed relief to 
the patient, has misled both him and the attendant into the 
belief that the conditions were improved, while in reality the 
pathological changes which take place in strangulated intestine 
have been rapidly advancing, and when the physician has dis- 
covered his error it is too late to save the patient. This means 
of relief to the suffering may and should be given while 
preparations for a more rational and radical form of relief 
are IxMng made. 
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The use of coffee or cathartics is thoroughly irrational, 
although they have, in some instances, hastened relief by caus- 
ing violent peristaltic action of the bowel a|id thereby aiding 
in its withdrawal from the point of constriction. This, no 
doubt, is the only action which strong decoctions of coflfee have. 
The coffee has one advantage over cathartics in that it is a 
powerful stimulant and delays the period of collapse. The 
cathartic is sure to leave the patient in much worse condition 
than before it was taken, and only in the rarest instances does 
it accomplish the desired result. 

Safety is on the side of limiting medication to the hypo- 
dermic use of morphine (preferably combined with atropine), 
and the application of cold to the tumor, to afford the patient 
partial relief wliile preparations for the operation are being 
made; these should be advanced with all possible haste, even 
though the opiates have temporarily placed the patient in a 
perfectly comfortable condition. 

Taxis. — By the word " taxis,'* a very indefinite idea is 
conveyed to the mind of the average physician regarding a 
certain form of manipulation, which may be more or less 
violent, according to the peculiarities of the manipulator, and 
the works on surgery, even of the later day, contain very little 
precise information regarding its technique. 

Taxis comes midway between the medical and the surgical 
treatment of strangulated hernia, but properly belongs to the 
surgical side, and the operator should l)ear in mind that it is 
a delicate surgical procedure to attempt to reduce strangulated 
intestine by means of manipulation. He should realize the 
fact that not only is he liable to fail to accomplish the desired 
result, but he is apt to add materially to the risks which his 
patient has already incurred. The length of time this method 
sliould ]ye used can scarcely be stated, as one man will do 
more harm to the parts than anotlier. 

There are perhaps few' things in surger}" where more 
actual skill is required and can be displayed than in the reduc- 
tion of strangulated bowel by manipulation, or so-called taxis. 
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The author has, for many years, avoided the use of this word 
almost entirely, and has taught the reduction of hernia by what 
he has called traction and compression, which is accomplished 
in tlie following manner: 

Try at once to assure your patient that you are not going 
to add to his torture, and confirm this in his mind by handling 
the tumur with the greatest gentleness. By this you will secure 
his co-operation insteail of unconscious resistance. Place him 
on a table with the hips well elevated, instead of working over a 
soft and yielding bed. An ordinary kitchen table, with ihe legs 
at one end elevated six or seven inches, answers every purpose, 
and is obtainable in almost every house. When the patient is in 
position, first gently crowd the entire abdominal contents away 
from lower abdomen toward die chest, then work the fingers 
of one hand around the neck of the tumor where it issues from 
the abdomen, holding its bulk in the palm of the hand if pos- 
sible, and, instead of trying to push the tumor back into the 
abdomen, try to draw it farther down. Now. with the other 
hand, grasp the canal with its contents (if inguinal hernia) 
gently but firmly lietween the thumb and fingers, and, while 
making traction, and compression with the hand that is hokling 
the tumor, manipulate the canal with a kneading motion. This 
can be done without adding to any extent to the patient's pain, 
and will succeeil when more rude handling fails. 

When you push upwards on strangulated hernia, usually 
you carry it up over the ring upon Ihe abdominal wall, and 
accomplish nothing more. In the methml suggested, by trac- 
tion you lengthen out the mass that is blockading the canal, 
favoring the effect which you afterwards produce by compres- 
sion, i.e., the partial empt>Hng of engorged Mood vessels, and 
the displacement of gases and fluids. This is further aided by 
the action of the fingers upon the canal, working the bowel free 
at the point of constriction. This work should lie done only 
while the patient is conscious, as his endurance of pain should 
clearly indicate the amount of force that it is desirable to use 
and beyond which it is never safe to go. 
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The amount of time which should be expended upon these 
cases depend somewhat upon their character. If the hernia 
is an extremely large one, and its contents chiefly omentum, 
considerable time may be allowed in this manipulation, 
carefully executed, without fear of doing harm to the patient. 
If, on the other hand, the hernia is small, with acute symp- 
toms of strangulated intestine, not more than fifteen minutes 
should be expended in attempts at reduction. If it cannot 
be reduced in this time, nothing but harm can come of pro- 
longed handling. So far as possible, not more than one physi- 
cian should ever attempt to reduce a hernia by manipulation. 
The second one called will do well to take none of the responsi- 
bility of handling the tumor, but should proceed at once to the 
operation. It should be borne in mind that rude and violent 
handling of a strangulated bowel is far more dangerous than 
an operation, even though the latter be done by a man who 
does not consider himself an expert. 

External Applications. — The literature on this branch of 
the subject is full of delusions and snares. Every sort of 
poultice, hot and cold, that could possibly come to the imagina- 
t'um of man, has been applied to strangulated hernia. There 
is only one external application which should be applied, and 
only in tlie earliest stages of tlic difficulty, and that is cold. 
Sulphuric ether, allowed to drij) slowly over the tumor, has been 
very strongly recommended, and no doubt has scored some 
successes. Ethel chloride spray has also been suggested. The 
only effect that such an ai)i)lication has is the cold produced by 
rapid evai)oration, and if it can be (obtained more conveniently 
in this way than by the api)lication of ice, it is all right. Per- 
sonally ice is preferred. If delay is necessary in preparing for 
the operation in a i^iven case. tw(^ things should always be 
resorted to in a pallative way — the hypodermic injection of 
morphine to relieve pain, and the immediate application of ice 
upon the tumor. Aij-ain it must be urq^ed that this ai)plication 
must be only in the earlier stages before pathological changes 
have taken place. 
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Herniae of the large type, containing large masses of 
omentum, and where the symptoms are not very acute, may 
frequently be reduced after the application of an ice-bag for 
twenty-four hours or less. This amount of delay must cer- 
tainly not be tolerated in cases where there is extreme pain and 
vomiting. Aspiration in order to draw off the fluids of the 
tumor and thereby aid in its reduction formerly had strong 
advocates. Not only is there serious risk of injuring the 
already damaged bow^el, but it is believed by the author that 
the fluid is both a protection to the gut and an aid in its 
reduction. 

Anaesthesia for the Reduction of Hernia. — The opinion of 
the author on this point has been indicated by the statement 
made before, that taxis should be used only on conscious 
patients. It is believed that it seldom happens that a judicious 
amount of force is used where the patient is under the effects of 
anaesthetics, and that this force applied to strangulated intestine 
is more dangerous than operation for its relief. An anaes- 
thetic should seldom be given until all preparations for the 
operation have been completed. This rule does not hold good 
with infants, in whom reduction is so frequently accomplished. 

In some instances, where the patient is very much alarmed 
regarding the operative part of the work, it is a comfort to 
him to be assured that an attempt will be made to reduce the 
hernia after the anaesthetic has been given, and that only in 
case this fails will the operation be done; manipulation should 
be even more gently executed than were the attempts at reduc- 
tion while the patient was conscious. 



CHAPTER XXVI. 

SURGICAL TREATMENT OF STRANGULATED 

INGUINAL HERNIA. 

As previously intimated, the treatment of strangulated 
hernia, from first to last, belongs strictly witliin the domain 
of surgery. The cases are, however, usually first seen by the 
practitioner of medicine, who, perhaps, ordinarily does nothing 
but minor surgery and who has been taught to look upon an 
operation for this affliction as belonging to the major opera- 
tions. Unfortunately, also, a surgeon may not be within 
easy call and hence the liability to delay means death to the 
patient. In an emergency of this character it is far better that 
the practitioner subject his patient to the risk attendant upon 
an unskilful operation rather than to those involved in delay. 
The life-saving element in this operation is not difficult to carry 
out if done early in the case before complications, due to dis- 
ease, have set in. It is purely a mechanical problem and 
requires no such anatomical knowledge as is usually supposed. 
An imyielding band of some sort surrounds the intestine and 
must be cut. 

Tliere arc two operations that every physician should 
be prepared to ])erfonii at the very shortest notice; viz., 
Traclieotomv and Herniotr)mv. The difficulties of both have 
been exaggerated by tlic too careful anatomical consideration 
of the parts. I do not mean by this to discourage minute and 
exact anatomical knowledge: but it is not possible that 
every physician should remain throughout life a perfect 
anatomist, nor should he be discouraged from executing these 
h'fe-saving measures l>ecause he has forgotten the number and 
distribution of the vessels and nerves of the parts. 

The preparations and instruments may, if necessar\% be of 
the simplest character. Tlie author has operated with nothing 
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but a knife, damp, scissors, and needle from a borrowed pocket 
case, and si!k from the work-basket of the patient's wife. It is 
beyond question that the patient's life was saved in this instance 
by the immediate release of the imprisoned gut. Where time 
allows, it is unquestionably better that every preparation be 
made that usually attends any other abdominal surgery. In 
any case the parts must be thoroughly cleaned, the water, 
instruments, and towels used about the wound boiled, and the 
greatest source of danger, the operator's hands, must be made 
aseptic by much scrubbing, closely trimmed nails, and such anti- 
septics as may be at command. 

If fecal vomiting has already occurred, it is advisable to 
wash out the stomach before giving an anwsthetic, Tlie pres- 
ence of this poisonous matter in the stomach certainly leads to 
toxemia and adds to existing shock and prostration. Further- 
more, vomiting, which is quite sure to occur during anaesthesia, 
may result in carrying this matter into the lungs by inspiration, 
thus causing pneumonia. The question as to the advisability 
of giving a general anesthetic, or resorting to local anesthesia, 
must be seriously considered. If the case has already existed 
for some time, with shock and fecal vomiting present, sensation 
is considerably blunted, and by the aid of local amesthesia the 
operation may be done without unbearable pain. The local 
anesthetic recommended is cocaine by the Schleick method, 
always being careful not to exceed the physiological dose of 
the drug. 

The Incision. — If the hernia is large, this should be a little 
longer tlian that made in the operation for the radical cure, but 
on the same lines. It should exlend from above the internal 
ring to a point over the upper part of the pubic bone, following 
the direction of the cord in the male, and opening up the entire 
canal. 

In making this incision the superficial pubic vessels will be 
cut at the lower angle of the wound and the superficial epigas- 
tric vessels at its upper angle. Both are between the skin and 
the external oblique muscle, and. while they will probably 
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require clamping, are unimportant. If they are large and bleed 
freely it is better to tie them at once with small-sized catgut ; 
if small, merely allow the clamps to remain on while other work 
is being done ; they will then frequently be found permanently 
closed. It is essential, however, that no oozing points remain 
when the parts are closed. 

The opening of the canal should now be accomplished by 
splitting the aponeurosis of the external oblique from a little 
above the internal ring to the external ring. Where the external 
ring is sufficiently free to allow of it, this is best done by slipping 
in a grooved director and cutting upon it, but in strangu- 
lated hernia it is seldom possible owing to the constricting 
bands about the ring. In this case a small opening may be 
made in the aponeurosis directly over the internal ring and the 
cutting done by knife or blunt pointed scissors, following down 
in the direction of its fibres to the external ring. In many 
instances when the canal has been freely opened and the con- 
stricting bands at the external ring cut, the cause of the strangu- 
lation will have been removed and the hernia can be reduced; 
it is highly important, however, that this should not be done 
until the contents of the sac have been carefully examined. On 
the corftrary, it may be that the constriction is in the neck of the 
sac. or by transverse bands within the sac itself, or a loop of 
bowel may \ye strangulated through a hole in the omentum. In 
any case the sac must be opened. The sac, having now been 
well exposed, should be carefully stripped loose from its 
adhesions and lifted, with the cord still attached, out of the 
canal. 

This loosening of the sac is done by gently pressing the 
fingers around it in every direction, and it is easier while 
the sac is full than when it is emptied. Even when very 
large and in the scrotum, it may. in this way, be delivered 
through the high incision. The cord may sometimes be easily 
separated before opening the sac, but unless the fatal band of 
constriction has alrcadv been cut, vers^ little time should be lost 
in this work, but proceed at once to the opening of the sac. 
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The discussion as to whether or not the sac should be opened 
belongs to a past age ; it should always be opened. 

Much care must be exercised at this stage of the opera- 
tion, as it not uncommonly happens that the bowel has become 
adherent to the sac, and to cut carelessly one would be quite 
certain to open into the intestine. In almost every instance of 
strangulated bowel there is rapid effusion of fluid, and the 
opening into the sac should be at a point where this is felt to 
be present. Usually this will be at or near the bottom of the 
sac. This fluid may be a clear, colorless serum, or it may be 
of dark coffee color and of the most offensive odor. If of the 
latter variety it is full of septic matter and indicates a very 
grave state of affairs. 

The sac having been freely opened, the constriction should 
be searched for and cut. The bowel should now be drawn 
down so that the part which has been subjected to the greatest 
pressure can be inspected. This usually is the point of greatest 
danger. The bowel may present any degree of injury, from 
a mere congestion of its surface vessels to gangrene and 
perforation, according to the length of time strangulation has 
existed, the tightness of the stricture, and the amount of rough 
handling it has been subjected to by those trying to reduce it. 
It is not uncommon to find it a dark claret color, and if there 
are no gangrenous spots, it may recover fully from this degree 
of injury under proper treatment. When the bowel has been 
drawn well down and all constriction removed, it is believed 
that there is nothing so beneficial as the application of towels 
wrung out of hot sterilized water. It is perfectly justifiable 
to spend half an hour or more, if necessary, in restoring the 
bowel in this way. If a change in color to a lighter shade is 
effected, it may be assumed that the bowel will live. If, how- 
ever, there are spots of a dull, ashen-gray color, which have 
lost tlie lustre natural to the bowel, it mav be known that these 
are liable to perforation if returned to the alxlomen. If not too 
large, they may be folded in and the healthy edges of the bowel 
united by Lembert sutures of fine silk. 
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If perforation has actually occurred, and the bowel is so 
far damaged as to preclude its repair by the turning in of its 
torn edges, then resection, or the formation of an artificial anus, 
should be considered. In this desperate condition, unless the 
operator is quite familiar with intestinal surgery, it will be a 
life-saving measure to anchor the bowel in the wound by a few 
stitches, covering it by moist, warm dressings, to be frequently 
changed. Should the patient survive, resection may be done as 
a secondary operation under more favorable conditions. Gib- 
son in a valuable article on " Gangrenous Hernia " (Annals of 
Surgery, vol. xxxii, p. 486) gives the mortality in these cases, 
in the three most common forms of hernia, as follows: 
Inguinal, 26 per cent. ; femoral, 37 per cent. ; umbilical, 67 
per cent. If the operator has at hand the Mtirphy button, 
primary resection may be quickly done, but even the handling 
of the bowel necessary for that method adds to the profound 
shock from which the patient usually suffers in the extreme 
cases under consideration. 

Strangulated omentum found within the sac should always 
be removed, as returning it to the abdomen adds materially to 
the patient's danger. Omentum which has been under press- 
ure and is inflamed may slough if returned to the abdominal 
cavity. Its ligation should be carefully done, as accidents 
from secondary hemorrhages have occurred, even in the 
hands of noted operators. It is well understood now, however, 
that accidents come from ligating large masses of omentum 
together and tlie subsequent slipping of the ligature. The 
omentum should be spread out thin and every vessel that can 
be seen tied, with as little fat as possible included. The fat 
should then be tied separately. This subject has been fully 
dealt with under the surcrjcal cure of hernia. 

An 07uiry or testicle in the canal must be treated accord- 
ing to its condition. If unhealthy, it is very easy to remove it: 
if normal, it should be restored to its natural position. A 
normal testicle with a cord so short that it will not reach the 
scrotum should be treated in the manner descril>ed under the 
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heading, *' Complications in the Operative Cure of Inguinal 
Hernia/' The reader is also referred to this section for details 
regarding the closure of the wound, as it should, with rare 
exceptions, be so closed as to effect a permanent cure of the 
trouble which has proven such a serious menace to the life of 
the patient. 

The aftcr'trcatment of the case should be conducted upon 
general principles to meet conditions present. Shock should 
be as promptly overcome as possible by hypodermic and rectal 
stimulation, and by surrounding the body with artificial heat. 
One of our most valuable means of combating shock is trans- 
fusion, the introduction of normal saline solution into the 
circulation. A strong decoction of coffee for rectal enema has 
proven efficacious. It is not deemed good practice to give 
cathartics early after strangulated hernia, especially if the 
bowel has been badly compressed. Pressure paralysis is liable 
to result, even though the coats of the gut have suffered 
little visible damage. It is better to give the bowel complete 
rest for a few days unless there are other symptoms contra- 
indicating this course. It is also better to empty the lower 
bowel thoroughly by enema before giving laxatives. It must 
be remembered that perforation has occurred as late as the 
tenth day after doubtful bowel has been returned to the 
abdomen. Fluid food should therefore be continued for this 
length of time in suspicious cases. 

Hemorrhage from the bowel, of greater or lesser degree, 
may occur after the return of the damaged gut, coming on from 
the first to the third day after the operation. Children are 
especially liable to this, and it has been seen where strangula- 
tion existed for onlv a few hours, and where the hernia had 
been carefully reduced without operation. In no instance has 
a fatal or ver\- serious result l)een seen by the author. If this 
hemorrhage is accompanied by persistent diarrhoea it l>ecomes 
a more serious matter, and repeated small doses of opium are 
recommended. The Subgallate of Bismuth, in doses of from 
5 to ID grains ever}' hour, has, in the experience of the author, 



438 ABDOMINAL HERNIA. 

acted very nicely and saved the giving of opium, which is 
usually contra-indicated by the condition of the patient. A few 
loose movements produced by cathartics, unwisely given before 
the operation, must not be mistaken for the condition here 
named. 

In almost every instance of strangulated hernia evidence 
is found of localized peritonitis, which, in a few cases, becomes 
general after the operation and must be treated accordingly. 
First among remedies is believed to be the ice coil, but this must 
not be applied while the patient is still in a condition of shock 
from the effects of strangulation. All of these complications 
result from delay, and will not be seen where prompt operative 
relief has been afforded. The operation itself is not one of 
danger.* 



CHAPTER XXVII. 

STRANGULATED FEMORAL HERNIA. 

Symptoms. — The symptoms of strangulated femoral 
hernia do not differ materially from those attending strangula- 
tion at other points, except that the attack is likely to be more 
violent, the prostration (shock) is more profound, and dis- 
astrous results more quickly supervene if relief is not promptly 
afforded. Tlie reasons for this especial violence in femoral 
hernia have been entered into in the anatomical considerations 
of the subject and need not be repeated here; but the urgent 
necessity for the earliest action possible cannot too often be 
in^pressed upon the physician, nor must he allow the temporary 
relief afforded by opiates to mislead or delay him for a 
moment. From the beginning of an attack to an early fatal 
issue the destructive pathological changes advance rapidly. 

When the intestine forms the contents of the hernia there 
may be some premonitory abdominal discomfort, but it is more 
common for the pains to become severe at once, followed 
rapidly by all of the grave symptoms of acute intestinal obstruc- 
tion; general abdominal pain, vomiting, prostration, and col- 
lapse. Old and feeble people may die from this collapse or 
shock within a very brief period of time, and before patho- 
logical changes have taken place to a sufficient degree to cause 
death. 

Absence of local pain has undoubtedly misled the physician 
in very many instances, and hastened a fatal issue. It is not 
uncommon that the abdominal distress is so great that the 
patient's attention is not, called to the site of the hernia at all ; 
he may not even know that hernia exists. Contrary to experi- 
ence in inguinal hernia, the author has seen several cases of 
femoral where it was quite evident that strangulation had taken 
place with the very first protnision. Where decided abdominal 
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disturbances exist all locations where hernia commonly occurs 
should be carefully examined and any abnormal condition 
found should be looked up<jn with decided suspicion. In the 
femoral region, especially, a small kernel no larger than the 
end of the little finger, the existence of which is wholly 
unknown to the patient, may be an imprisoned knuckle of 
bowel which will certainly result in death if not recognized 
and reUeved. 

Where omentum only is strangulated, the symptoms may 
be of the mildest type, amounting to discomfort rather than 
pain in the abdomen, with a burning, or dragging sensation, 
the latter usually in the umbilical region. While these cases 
demand early surgical attention, there is not the urgent need 
for haste as when the bowel is imprisoned. In fact, this acci- 
dent occurs many times without the true condition being 
realized by either the physician or the patient. When the tem- 
porary congestion of the strangulated omentum subsides or its 
fat is entirely destroyed by cutting off its circulation, it leaves 
the patient with a permanently irreducible hernia. These 
herniae are very likely to increase in size, they are more dan- 
gerous to the patient than the reducible type, and should 
therefore be cured by operative means at the earliest conveni- 
ent moment. 

Reduction by Taxis. — All that has been said regarding 
the reduction of inguinal hernia by so-called ** Taxis," or 
manipulation, applies here with two exceptions: (i) The 
len^h of time that taxis is used, and the degree of force 
employed, should be decidedly modified. Tlie tightness and 
knife-edge character of the constriction in strangulated femoral 
hernia make the chances of damaging the bowel by handling 
much greater and the probal)ilities of success less. Therefore, 
the greatest caution and gentleness in handling should be exer- 
cised. (2) The direction of pressure should be downward 
and toward the centre of the thigh. Any pressure upward 
only draws the intestine up orcr Poupart's ligament and does 
not aid in the least in its reduction. 
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Medical Treatment. — Properly there is no medical treat- 
ment for strangulated femoral hernia. If the hernia is large 
and the symptoms not very acute, indicating that the mass may 
contain considerable omentum, the ice bag should be applied 
while preparing for operation. This is not advisable if the 
attack has been of long enough duration to allow of destructive 
pathological changes, and if shock is present. It will not be of 
much service if the hernia is small and its contents exclusively 
intestine. Morphine combined with atropine should be used 
for the immediate relief of the patient while preparations are 
being made to operate, but with no other idea than that of 
temporary comfort. Do not be delayed one moment in prompt 
action, by the great relief that it affords. 

OPERATION FOR STRANGULATED FEMORAL HERNIA. 

All preparations for the operation for strangulated 
femoral hernia should be attended by the same strict regard for 
asepsis that is carried out in every important surgical pro- 
cedure. The incision is the same as in the operation for the 
cure of femoral hernia. The sac should be loosened from its 
bed and brought out through the skin incision and its neck fully 
freed in the canal before opening. The constriction in femoral 
hernia is almost invariably beneath Poupart's ligament, and 
may be either in the neck of the sac itself or by its surrounding 
ligamentous structures. After raising the sac and its contents 
out of its bed. and the neck has been well freed, it is then care- 
fully opened. It may be split up to and through its neck with 
little danger of injur\' to the bowel. This almost uniformly 
divides the constricting band. In cutting the stricture in 
strangulated femoral hernia, keep constantly in view the fact 
that the parts are to be so closed after^vards as to protect the 
patient against recurrence of the trouble. This cannot be done 
if Poupart's ligament is divided. 

On opening the sac it is very common to find it filled with 
a coffee-colored fluid which is a product of strangulation and 
does not necessarily indicate that the case is particularly 
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serious. If this fluid has a strong fecal odor, every precaution 
should be used to protect the wound, as it is quite sure to con- 
tain septic matter. The adhesions ordinarily found between 
bowel and sac are of recent origin and are usually easily 
separated. If, however, they are so firm as to endanger the 
tearing of the intestine, it is better surgery to cut out this 
adherent patch of sac and leave it attached to the bowel. No 
harm will result from this method of procedure. 

All omentum that has been under constriction should be 
ligated and cut away in the manner described in the chapter 
on inguinal hernia. Intestine that has been constricted must 
be carefully examined for damaged places and especially must 
it be drawn down until normal bowel is seen on both ends of 
the loop in order to inspect the line that has formed at the 
point of greatest pressure. 

Hot towels, as already suggested (see Inguinal Hernia),, 
will obviate the necessity for resection in many instances. The 
completion of the operation should be in accordance with the 
suggestions for operative cure. It seldom happens that the 
case is so extreme that the proper closure of the parts to secure 
a permanent cure cannot be carried out without additional risk 
to the patient. 



CHAPTER XXVIII. 

STRANGULATED UMBILICAL HERNIA. 

In no cases of strangulated hernia is the prognosis more 
grave than in those occurring at the unibiHcus. This is for 
the two-fold reason that strangulaticMi usually occurs in herniae 
of enormous size, where adhesions are numerous, and in very 
fat patients whose resistance is poor. It can seldom be reduced 
by taxis, as the abdominal wall is so flexible as to furnish very 
little resistance, and, when the hernia is pushed upon, the whole 
wall is carried back and nothing is accomplished. The symp- 
toms are in every respect similar to those of intestinal strangu- 
lation elsewhere. The use of the ice-bag here has, in the 
author's experience, been attended with good results, owing, 
doubtless, to the .fact that in many instances umbilical hernia 
contains a large amount of omentum. 

The operation must be conducted on the same general 
principles which govern that for other cases of umbilical hernia. 
Great caution is necessary in making the initial incision, as dis- 
tended bowel may lie in such close contact with the inner 
surface of the sac that the cutting of one is pretty sure to 
accidentally open into the other. Here, as in other cases of 
strangulated hernia, fluid is quite sure to collect in some part 
of the sac, and usually it can be safely opened by taking up a 
small piece of the latter between anatomical forceps. In many 
cases the knuckle of bowel that is in trouble mav be inside of a 
layer of omentum, and on opening the sac it is a great error to 
trv to reduce the whole mass without examination. The bowel 
that is pinched must be found and its condition carefully con- 
sidered. That which has been previously said regarding the 
treatment of strangulated intestine applies here as well. In one 
of my own cases, on opening a large sac a mass of omentum and 
a loop of intestine were found, both apparently normal, except 
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that the former was hypertrophied and adherent in several 
places. The intestine was easily reduced through a perfectly 
patent umbilical ring, whereupon it was discovered that the 
strangulation of the bowel was through a hole in the omentum 
just within the alxlominal wall. In another case the bowel was 
found incarcerated under a tough fibrous band, the remains of 
the obliterated umbilical vessels; it was flexed upon itself at 
such an acute angle as to entirely close the lumen of the bowel. 

Umbilical sacs of large size are much more liable to have 
connecting fibrous bands running across them in various ways 
than large sacs in other forms of hernia, and in these bands 
intestine is quite liable to become entangled. In these, as in all 
other large hemiae, all parts of the bowel that are reducible 
should be returned to the cavity of the abdomen as quickly as 
possible and with the smallest amount of handling. Such parts 
as cannot be immediately replaced should be covered with 
moist, hot, sterile towels, changed sufficiently often to maintain 
a temperature of about too degrees. 

The treatment of strangulation in the rarer forms, ventral, 
lumbar, obturator, and perineal hernia, needs no special con- 
sideration. When there is intestinal obstruction and hernia 
exists at any point, time will usually be saved by operating 
first at the site of this hernia, wherever located, even though 
there are no local symptoms. 



SUMMARY OF 1,411 PERSONAL OPERATIONS FOR 

ABDOMINAL HERNIA. 

(Tabulated January, 190/.) 
Males, 757. Females, 274. Patients, 1,031. 

Ages under 10 years (27 under 5 years; youngest 5 months) . . 166 

" 10 to 20 " 137 

" 20 " JO ** 221 

" 30 " 40 *' 198 

" 40 " 50 " 140 

" 50 " 60 " 93 

" 60 *• 70 " 47 

** 70 *• 80 " 27 

** over 80 " 2 



103 1 
Under 14 years, 239. Over 14 years, 792. 

Inguinal Hernia: Right, 713. Left, 524. (Double, 253) 1237 

(1205 were operated upon by Bassini method) 

Femoral Hernia: Right, 75. Left, 44. (Double, 12) 119 

(119 operated upon by De Garmo method) 

Umbilical Hernia 35 

Ventral Hernia 20 



1411 

5 had Inguinal Hernia on one side and Femoral on the other. 

6 " Double Ingtiinal and Femoral. 

2 '' Inguinal and Femoral on same side. 

I ** Double Inguinal and Umbilical. 

I ** Inguinal and Umbilical. 

I " Femoral and Umbilical. 

Triple operations were done upon the same patient in 7 instances. 

The Bladder was recognized but not opened 17 

The Bladder not recognized and opened for sac i 

(All in inguinal hernia) 

Ovary in canal 5 

(Youngest in girl of 7 years) 

Fallopian tube adherent outside Umbilical ring i 

The Appendix was found involved and removed through inguinal 

incision 19 

Retained Testes : Right, 39. Left, 33. (Double. 8) 72 
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Varicocele sufficient to require operation 32 

(Operation through inguinal incision in 31) 

Hydrocele 31 

Hernia irreducible 208 

Omentum removed 230 

Hernia strangulated (Inguinal 21, Femoral 16, Umbilical 8).. 45 

Recurrences, 19. Reoperated upon, 9 10 

Mortality. 

43 Operations for Strangulated Hernia : deaths 9 

1257 " •* Cure of Hernia: deaths 8 

The operations for cure of hernia were not all operations of choice. 
While some were considered " extra hazardous," it was believed safer 
to operate than to leave the patient to the risks of his condition. My — 

1st death (Case No. 429) in the latter class was a man of 75 
years, completely disabled by the size of his hernia. 
He stood the operation perfectly, and his condition was 
good until on the third night, when he got out of bed 
and went to the toilet. He was missed from bed on 
return to ward of the night nurse and was found in the 
toilet room in a state of collapse, from which he never 
recovered. 

2d death (Case No. 467). Boy 8 years old. Syphilitic menin- 
gitis 4 days after operation. Autopsy by Professor 
Brooks, Pathologist of Post-Graduate Hospital, showed 
wound and abdominal cavity in normal condition. One 
brother of this boy had died of meningitis after a four 
hours' illness, and another brother has partial paralysis. 
These facts were not known to author before operating. 

3d death (Case No. 583). Man 48 years old. On 7th day Sepsis. 

4th death (Case No. 628). Man 49 years old, very fat. On 6th 
day Volvulus, following operation for sigmoid hernia. 

5th death (Case No. 731). Man 55 years. Left Complete In- 
guinal Hernia, nth day Pulmonary Embolism follow- 
ing thrombus of left femoral vein. 

6th death (Case No. 965). Man 42, enormously fat. Hjrper- 
trophied mesentery. Inoperable case. Shock. 

7th death (Case No. 1280). Man 56. Weight 300 lbs. Very 
large right Scrotal hernia. Infection through drainage 
tube in scrotum. Sepsis on 5th day. 

8th death (Case No 1364). Man 43. Double inguinal hernia 
of small size. No unfavorable symptoms. Death on 
3rd day. Apoplexy or pulmonary embolism. 
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Varicocele sufficient to require operation 32 

(Operation through inguinal incision in 31) 

Hydrocele 31 

Hernia irreducible 208 

Omentum removed 230 

Hernia strangulated (Inguinal 21, Femoral 16, Umbilical 8). . 45 

Recurrences, 19. Reoperated upon, 9 10 

Mortalitv. 

43 operations for Strangulated Hernia : deaths 9 

1257 " " Cure of Hernia: deaths 8 

The operations for cure of hernia were not all operations of choice. 
While some were considered "extra hazardous/* it was believed safer 
to operate than to leave the patient to the risks of his condition. My — 

1st death (Case No. 429) in the latter class was a man of 75 
years, completely disabled by the size of his hernia. 
He stood the operation perfectly, and his condition was 
good until on the third night, when he got out of bed 
and went to the toilet. He was missed from bed on 
return to ward of the night nurse and was found in the 
toilet room in a state of collapse, from which he never 
recovered. 

2d death (Case No. 467). Boy 8 years old. Syphilitic menin- 
gitis 4 days after operation. Autopsy by Professor 
Brooks, Pathologist of Post-Graduate Hospital, showed 
wound and abdominal cavity in normal condition. One 
brother of this boy had died of meningitis after a four 
hours' illness, and another brother has partial paralysis. 
These facts were not known to author before operating. 

3d death (Case No. 583). Man 48 years old. On 7th day Sepsis. 

4th death (Case No. 628). Man 49 years old, very fat. On 6th 
day Volvulus, following operation for sigmoid hernia. 

5th death (Case No. 731). Man 55 years. Left Complete In- 
guinal Hernia, nth day Pulmonary Embolism follow- 
ing thrombus of left femoral vein. 

6th death (Case No. 965). Man 42, enormously fat. Hyper- 
trophied mesentery. Inoperable case. Shock. 

7th death (Case No. 1280). Man 56. Weight 300 lbs. Very 
large right Scrotal hernia. Infection through drainage 
tube in scrotum. Sepsis on 5th day. 

8th death (Case No 1.364). Man 43. Double inguinal hernia 
of small size. No unfavorable symptoms. Death on 
3rd day. Apoplexy or pulmonary embolism. 
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Varicocele sufficient to require operation 32 

(Operation through inguinal incision in 31) 

Hydrocele 31 
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Omentum removed 230 

Hernia strangulated (Inguinal 21, Femoral 16, Umbilical 8). . 45 

Recurrences, 19. Reoperated upon, 9 10 

Mortality, 

43 Operations for Strangulated Hernia : deaths 9 

1257 " " Cure of Hernia: deaths 8 

The operations for cure of hernia were not all operations of choice. 
While some were considered " extra hazardous," it was believed safer 
to operate than to leave the patient to the risks of his condition. My — 

m 

1st death (Case No. 429) in the latter class was a man of 75 
years, completely disabled by the size of his hernia. 
He stood the operation perfectly, and his condition was 
good until on the third night, when he got out of bed 
and went to the toilet. He was missed from bed on 
return to ward of the night nurse and was found in the 
toilet room in a state of collapse, from which he never 
recovered. 

2d death (Case No. 467). Boy 8 years old. Syphilitic menin- 
gitis 4 days after operation. Autopsy by Professor 
Brooks, Pathologist of Post-Graduate Hospital, showed 
wound and abdominal cavity in normal condition. One 
brother of this boy had died of meningitis after a four 
hours' illness, and another brother has partial paralysis. 
These facts were not known to author before operating. 

3d death (Case No. 583). Man 48 years old. On 7th day Sepsis. 

4th death (Case No. 628). Man 49 years old, very fat. On 6th 
day Volvulus, following operation for sigmoid hernia. 

5th death (Case No. 731). Man 55 years. Left Complete In- 
guinal Hernia, nth day Pulmonary Embolism follow- 
ing thrombus of left femoral vein. 

6th death (Case No. 965). Man 42. enormously fat. Hyper- 
trophied mesentery. Inoperable case. Shock. 

7th death (Case No. 1280). Man 56. Weight 300 lbs. Very 
large right Scrotal hernia. Infection through drainage 
tube in scrotum. Sepsis on 5th day. 

8th death (Case No 1364V Man 43. Double inguinal hernia 
of small size. No unfavorable symptoms. Death on 
3rd day. Apoplexy or pulmonary embolism. 
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